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FOREW ORD
Many Canadian surgeons have long dreamed of the establishment of a
Canadian Journal of Surgery. Their dream has not become a reality because of
the technical and financial problems inherent in starting a new journal; because
it has been suggested that there are enough surgical journals; and because of
doubt as to whether sufficient material would be forthcoming. The first of these
difficulties has been overcome through the Canadian Medical Association placing
at our disposal the services of its editorial staff and assuming the immediate
problems of finance. Granted there may be enough journals, the surgeons of
this country are not making the contribution which the importance of their work
would justify and this is due in part, perhaps, to the absence of a national jour
nal. It would seem reasonable that a country of more than 16,000,000 people
and 12 medical schools should have such a publication. The establishment of a Can
adian journal should not be regarded as further evidence of nationalism but
as the assumption in yet another field of the obligations that attend our ever
increasing size and responsibility. It is to be expected, perhaps, that much of
the material for publication will come from those who hold university appoint
ments and it is a hope of the Board that the journal may serve to stimulate a
greater capacity for writing in the surgical departments of the universities.
Better facilities for research in both the basic and clinical fields have placed an
increased responsibility upon this group. There are available, however, special
opportunities for clinical observation and research, particularly in those fields
involving long term observation and follow-up, for those who are not in the
universities and it is hoped that this group will also make its contribution.
It is important that the surgeons of this country should maintain a close
connection with their confreres in other parts of the Commonwealth and the
United States and it would be neither wise nor desirable that they should cease
to make contributions as in the past to the journals of those countries. Whereas
formerly many good articles from Canada have found their way into foreign
journals, because their authors quite naturally sought a wider circulation among
surgeons than was available through Canadian journals, it is now our hope that
we may attract at least our reasonable share of the reports of new Canadian
work. We shall, of course, welcome suitable papers from sources other than
Canada.
Robert M. Janes,
Chairman, Editorial Board.
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PREFACE
1 lusieurs chirurgiens canadiens ont depuis longtemps caresse le projet
d avoir un journal canadien de chirurgie. Ce projet n etait pas jusqu’alors passe
a 1etat de realite a cause des difficultes techniques et financieres inherentes au
lancement dune nouvelle revue; on avait aussi pretendu qu’il existe deja assez
de journaux de chirurgie, et 1on se demandait si le nombre d’articles a publier
sufftrait a faire vivre la revue. La premiere de ces difficultes a ete surmontee
grace a 1 Association medicale canadienne qui a place a notre disposition le
personnel de sa redaction, et a souscrit les debourses du debut. Meme s’il existe
deja un bon nombre de revues, les chirurgiens de notre pays n’apportent pas une
contribution a la litterature chirurgicale en rapport avec 1’importance de leur
travail, ce qui est du en partie a 1’absence d’une revue nationale. II semble raisonnable qu un pays de plus de 16 millions d’habitants possedant 12 ecoles de
medecine ait une telle revue. La fondation d’un journal canadien ne doit pas etre
consideree comme une nouvelle preuve de nationalisme, mais bien comme
l’acceptation dans un nouveau champ d’activite des obligations qui decoulent de
notre croissance et de nos responsabilites. On s’attend a ce que la plus grande
partie des travaux publies viennent de ceux qui occupent un poste universitaire,
et le bureau de redaction espere que cette revue servira a encourager les departements de chirurgie des universites a produire davantage. Avec l’amelioration
des facilites pour la recherche dans les sciences de base et la clinique, ce groupe
a assume une responsabilite grandissante. 11 existe cependant des occasions
particulieres pour 1 observation et la recherche cliniques, tout particulierement
dans les domaines ou une observation prolongee s’impose, pour ceux qui ne sont
pas de 1universite, et l’on espere que ce groupe apportera aussi sa collaboration.
II importe que les chirurgiens de ce pays se maintiennent en communica
tion etroite avec leurs collegues des autres pays du Commonwealth et des EtatsUnis, et il ne serait pas sage ni desirable qu’ils cessent d’apporter leur contribu
tion comme ils 1 ont fait dans le passe aux revues de ces pays. Si dans le passe
plusieuis articles provenant du Canada sont apparus dans des journaux etrangers
parce que leurs auteurs bien naturellement cherchaient a atteindre un public
chirurgical plus nombreux qu’ils n’auraient pu le faire par l’entremise de revues
canadiennes, nous esperons maintenant qu un certain nombre de travaux originaux
canadiens seront publies chez nous. Nous accueillerons volontiers, naturellement,
les contributions valables venant de l’etranger.

Forward thinking

....
by Francis J. Shepherd*

“It has always been my opinion that our Canadian national societies should, at
their annual meetings, take stock of the knowledge acquired in the special departments
of science they represent. . . . Now this applies to Medicine as well as to other depart
ments of science and I contend that . . . we should rely on our own members for papers
and contributions and so be an index of our own vitality. W e are passing out of the
colonial and dependent stage and are becoming one of the sister nations of the great
empire of Great and Greater Britain.”
“From Past and present; address in surgery delivered before the Canadian Medical Association
annual meeting, Montreal, June 15, 1917 ( Canad. M. A. J., 7: 673, 1917).
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GOOD WISHES FROM ABROAD
British Journal o f Surgery,
Bristol, England.
April 15, 1957.
As Chairman of the Editorial Committee of the British Journal o f Surgery,
it is my privilege to send a message of welcome to our Canadian contemporary.
The steady increase in the number, quality and productivity of medical
schools in Canada demands a medium for the publication of surgical practice
and research; and in wishing success to this new venture we do so with confi
dence, yet with the hope that Canadian surgery may still find a place from time
to time in the British Journal.

Sir James Paterson Ross,
Chairman of Editorial Committee,
British Journal of Surgery

American College of Surgeons,
3400 Spruce Street,
Philadelphia, U.S.A.
April 23, 1957
Dear Doctor Janes:
Word has come to me that a new surgical journal, the Canadian Journal of
Surgery, is to appear in October of this year, and that you are to be Chairman of
the Board. I further am given to understand that the Editorial Board is to be
made up of professors of surgery in the Canadian universities. This provides rich
assurance that the new journal will be of the highest quality.
As Chairman of the Board of Regents of the American College of Surgeons,
I send greetings to you and your associates, and the very best of wishes in this
new venture. You may rest assured that my many colleagues on the Board of
Regents, as well as the many professors of surgery in this country, join me in these
good wishes. The stature of Canadian surgery over many, many years fully
justifies such a publication.
With the very best of wishes, I am
Very sincerely yours,

I. S. Ravdin, M.D., F.A.C.S.
Chairman, Board of Regents
American College of Surgeons
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GOOD WISHES FROM ABROAD—continued
Academie de Chirurgie,
Paris, France,
le 3 avril 1957.
Monsieur et honore Confrere,
Vous avez bien voulu nous annoncer par votre lettre du 11 mars 1957 que
les chirurgiens du Canada se proposaient de fonder un journal bilingue de
chirurgie.
Nous vous remercions de nous avoir fait part de cet evenement, dont nous
nous rejouissons.
L ’Academie de Chirurgie, que j’ai l’honneur de presider cette annee, est
heureuse de feliciter les chirurgiens du Canada de leur initiative. Au Journal
Canadien de Chirurgie, qui ouvrira ses colonnes aux travaux de langue francaise
comme aux travaux de langue anglaise, elle adresse ses vceux les plus sinceres de
reussite et de prosperity
Je vous prie, Monsieur et honore Confrere, d’agreer l’assurance de mes
sentiments tres distingues.

Professeur J. Quenu,
President de FAcademie
de Chirurgie
Monsieur le Docteur Francis Roy, Quebec.

The next issue of the CANADIAN JOURNAL OF SURGERY, in
January 1958, will include the following original articles and case reports,
and other contributions:—
Original Articles.—Lung Abscess, Parts I and II; J. A. Key and H. A. Richmond.
Biopsie prescalenique; J. A. Gravel and W u Lou. Megacolon in Infants and Children; C. C.
Ferguson. Physiological Considerations in Gastric Surgery; R. C. Harrison. The Immediate
Local Complications of Gastrectomy; C. W . Clark, F. W . duVal and W . A. Maclean. The
Postgastrectomy Syndrome—The Place of Entero-enterostomy in Treatment; J. D. Mills and
C. A. Laurin. On the Prophylaxis of Tetanus; L. J. Mahoney and P. J. Moloney. Peritoneal
Paraffinomatosis; J. S. Campbell, J. B. Ewing, H. C. Grice, L. Levi and M. Pernarowski.
M ucocele of the Vermiform Appendix with Pseudomyxoma Peritonei; J. D. Palmer and M.
Lougheed. The Role of the Greater Omentum in Suppurative Epiploitis Due to Swallowed
Foreign Bodies; W . N. Coombes.
Case Reports.—Congenital Diverticulum of the Left Ventricle of the Heart; W . T.
Mustard, J. W. A. Duckworth, R. G. Rowe and F. G. Dolan. Heterotopic Pancreatic Tissue
in W all o f Duodenum with Bleeding Duodenal Ulcer; J. R. McCorriston. Spontaneous Per
foration o f the Normal Colon; C. R. Rapp. Congenital Cyst o f the Rectum; H. S. Farmer and
A. W . Thomson. Periureteral Fibrosis; S. A. MacDonald and I. ]. de Domenico.
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HISTORY OF CANADIAN SURGERY
FRANCIS J. SHEPHERD, M.D.,
LL.D. (Harvard, McGill, Queen’s),
Hon. F.R.C.S. Eng., Hon. F.A.C.S.“
H. E. M ac DERM OT, M.D., Montreal

F rancis J. Shepherd is rightly chosen to

be the first subject in the proposed series of
articles on men prominent in the history
of surgery in Canada. Not only did he
possess qualities entitling him to this tribute
but he witnessed and played an active part
in the transitional period in which Lister
laid the foundations of modem surgery. He
was born in 1851 and died in 1929.
Shepherd was one of the last of those
medical men who, to paraphrase Keats,
“took in all Medicine with an easy span”.
He held professorial rank in anatomy, sur
gery, and dermatology, and in his early
days taught physiology, materia medica,
and midwifery. Among this catholicity of
interests he was an anatomist first and a
surgeon next. In dermatology his experience
was wide, but his contribution to the sub
ject is reflected in the fact that only 12 of
his 212 publications are concerned with
this special field. Hebra in Vienna and Sir
Jonathan Hutchinson in London had im
pressed him strongly in his postgraduate
studies, but as he said himself, he was not
a “pure dermatologist” .
Anatomy had attracted him early in his
career. His liking for it must have been
spontaneous, as his undergraduate exper
iences did not provide much stimulus; as
a student he had never opened an abdo
men or dissected a thorax. He had been
advised by his friend William Osier, then
on the Faculty at McGill, to prepare him
self in anatomical studies during his post
graduate tour. Osier had watched Shep
herd’s undergraduate career and he knew
ability when he saw it. It was largely at his
instigation that a demonstratorship in ana
tomy at McGill was offered to Shepherd
while he was still in London. He accepted
“ See F. J. Shepherd, Surgeon—His Life and Times;
by W . H. Howell, J. M. Dent & Sons, London,
1934. An excellent biographical study.

the post and began his work in 1875 with
his characteristic energy.
However, it was eight years before he
was appointed to the chair, and in the
meanwhile he had to make a living. He is
on record as saying that if he had his way
(meaning, if he could afford it) he woidd
do nothing but anatomy; “but I fear I shall
be forced into surgery, which I like well
and am fairly successful at, but anatomy
is my hobby. In this country anatomists
are scarce and not appreciated as they
should be.” 0

Fortunately for him and for his school the
two subjects were complementary. He
could not earn enough by teaching ana
tomy, but his knowledge of it was of incal
culable value in his surgical work, although
this was slow in developing, partly because
he gave so much of his time to anatomy
and partly because of his brusquely inde
pendent manner. Gradually, however, his
hospital connection (which came in 1883)
gave him his opportunity, and when prac
tice grew it found him ready, not only
“ Letter to his brother in 1884.

6

CANADIAN JOURNAL OF SURGERY

with a background of wide reading, but
with a detailed knowledge of anatomy.
It is curious, however, to find how little
operating he did in the first 12 or 15 years
of his career. Even in 1885, after his pro
motion as attending surgeon at the Mon
treal General Hospital, he performed less
than two operations a week, and many of
these were minor, such as tonsillectomy
and circumcision. Only twice did he open
the abdomen. But in that year he claimed
the first nephrectomy to be performed in
Canada. At about the same time he excised
a tongue, tying the lingual arteries and then
using scissors—an advance on the generally
followed method of using an ecraseur with
out ligation. He also reported a striking
case of imperforate anus in an infant of
three days, in which he brought the bowel
down and sutured it to the perineum.
There is nothing to show that he paid
any particular attention to antisepsis in its
early stages. He had witnessed Lister’s
work as early as 1874 in Edinburgh, but it
was his senior colleague, Thomas Roddick,
who introduced the Listerian method to
Montreal in 1877. Roddick had an appoint
ment at the M.G.H., while at that time
Shepherd had neither practice nor appoint
ment. Roddick deserves every credit for
his energy and acumen, but it is worth
noting that it was Shepherd who, while
following Roddick’s example as soon as
he could, was the first of the two to give
up the moist dressings and the carbolic
spray used in Lister’s early technique.
Shepherd made no pretence at special
izing in any one type of surgery. But he
did seem to have a special interest in the
thyroid—perhaps the anatomical intricacy
of that region attracted him. Late in life
(in 1917) he was asked to investigate a
“goitre scare” in Alberta, and his explana
tion is of historical interest: “I told them
that the disease was due to an infection”.
He began publishing early in life, on
both anatomical and surgical subjects. The
long list contains a large proportion of un
usual and dramatic cases, but there are
also several surveys of surgical progress,
together with chapters on the surgery of
various regions.
By the time he was 50 he had reached
the highest point in his surgical career.

Vol. 1

As chief surgeon at the Montreal General
Hospital and Professor of Surgery at Mc
Gill he did a vast amount of surgical work.
It is difficult to understand how he man
aged to do so much, for he not only carried
on his incessant teaching, even giving sum
mer courses for many years, but he
travelled widely and was well known in
the United States and in Great Britain. He
never became a drudge. In 1913 he was
Vice-president of the Department of Surg
ery in the International Medical Congress
in London. In that year he received an
honorary F.R.C.S. England, and in the fol
lowing year an honorary F.A.C.S. He was
given the degree of LL.D. at Harvard in
1906, McGill in 1915, and Queen’s Univer
sity in 1919.
One cannot but believe that in spite of
his earlier protestation he became deeply
interested in surgery. He carried into his
work the same confidence and quickness
of judgment which he showed in his man
ner. Often his conclusions were intuitive
rather than on reasoned clinical grounds,
and he made good use of a retentive and
well stocked memory for cases. He never
could be accused of what he called “med
dlesome surgery”, and much of his success
may be attributed to his knowing when to
leave well enough alone.
In surgery therefore he filled a large
place. But it is fairly safe to say that the
many men who passed through McGill in
his time knew him better as a teacher of
anatomy than as a surgeon. This was partly
because he did much less surgical teaching,
and much of that was through the medium
of operating before the class; also he was
not a particularly impressive clinical
teacher.
In the anatomy lecture theatre and dis
secting room it was another matter. Few
might remember what he taught them, but
none could ever forget the way in which
he did it. He was a pioneer in the teaching
of anatomy in Canada, and he soon realized
that he had the opportunity of building up
a really good school. He created a tradi
tion (of which he was probably well aware)
in accordance with which no other subject
in the curriculum came to be invested in
the students’ minds with an atmosphere of
such tenseness and concentration. He would
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often say in his rather offhand way that
he merely wanted his students to know
the important things in anatomy, and the
apparent simplicity of this was apt to give
the unsuspecting freshman a false sense of
security. There were many striking figures
among his Faculty colleagues, but no other
department bore the stamp of a single
man’s influence so completely or for such
a long time. Someone once asked Professor
Cunningham (of “Cunningham’s Anatomy”)
how it was that McGill men coming to
Edinburgh always knew their anatomy,
whereas the men from other places only
seemed to play at it. His dry reply was:
“You don’t know Shepherd”.
He did not have a large department,
but in the course of time he attracted a
goodly number of men to his staff as dem
onstrators. They were representative of the
best in the Montreal group. He worked
them hard and paid them little, and his
disapproval was apt to be more unmistak
able than his commendation. But they
always gave him of their best. He could
be and frequently was sarcastic, but he
left no feeling of bitterness, and if he were
dogmatic at least one was never in doubt
as to what he meant. His was the kind of
honesty of which one was immediately
aware, not only in his direct and unhesitat
ing speech, but in his whole manner.
With his strength of personality he be
came an outstanding figure in everything

with which he was associated: his hospital,
as chairman of the Medical Board and its
chief surgeon and dermatologist; his uni
versity as Professor of Anatomy and Dean
of the Medical Faculty; his medical soci
eties, as their leader—he was president in
turn of the Montreal Medico-Chirurgical
Society, the Canadian Medical Association,
and in late life of the Montreal Art Associ
ation.
He died on January 18, 1929, in the midst
of preparing, at the request of the Cana
dian Medical Association, the first annual
Oration in honour of his lifelong friend
William Osier.
R efe r e n c e s

The following titles have been selected from Dr.
Shepherd’s writings. They are fairly representative
of his terse, clear style, and of the type of subject
with which he dealt.
1. Clinical lecture on the antiseptic treatment of
wounds by dry and infrequent dressings.
Canad. M.&S.J., Montreal, 12: 712, 1883-4.
2. Address on some of the recent advances in
surgery. M ontreal M.J., 17: 321, 1888.
3. Successful removal of an enormous mesenteric
tumour and nearly eight feet of intestine. Brit.
M.J., 2: 966, 1897.
4. Yesterday and to-day. Montreal M .J., 28: 241,
1899.
5. On the teaching of anatomy to medical stu
dents: introductory remarks on the opening of
the course in anatomy at the Medical Faculty
of McGill University, September 21, 1900.
Montreal M.J., 29: 807, 1900.
6. Presidential address before the Canadian Med
ical Association. Montreal M.J., 31: 673, 1902.
7. The curative effect of exploratory laparotomy.
Montreal M.J., 22: 641, 1893-4.

SU R G E R Y IN S H E P H E R D ’S E A R L Y D A Y S”
“T he operations before this tim e were not
very numerous, the major operations being
chiefly amputations, ligature of arteries, re
moval of tumours, cutting for stone, with an
occasional operation for strangulated hernia;
few of which recovered, as opening the
abdomen in those days was usually fatal.
Dr. Shepherd says that he never saw a case
of amputation of the thigh recover in his
student days; the patient usually died of
haemorrhage or sepsis. In those days bad
"Heagerty, J. J.: Four Centuries o f M edical
History in Canada, The Macmillan Company of
Canada Limited, Toronto, 1928, p. 184.

compound fractures of the limbs called for
am putation; for if left alone the p atien t was
sure to die of sepsis, while with am putation
there was some chance for him. O perations
were done with dispatch, it being not u n 
common to see an amputation of the thigh
com pleted in less than one minute. L ig atu res
were not cut short but left hanging out of
one com er of the wound. T h e larger ones
took about two weeks to com e aw ay, w hich
was usually associated with haemorrhage w hen
it becam e necessary to open the flaps and
retie the vessel. It was thought dangerous
to tie a vein.”
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ORIGINAL
STAPHYLOCOCCAL INFECTIONS
IN SURGICAL UNITS:
THE NEED FOR
COMPREHENSIVE CONTROL0
J. C. COLBECK, M.B., B.S., and
W. H. SUTHERLAND, F.R.C.S.[C1,

Vancouver, B.C.
T h e invasion of hospitals by strains of
staphylococci resistant to antibiotic treat
ment has reawakened interest in preventive
measures based on sound principles of
hygiene, for which prophylactic medication
is no substitute. The cost, in both health
and money, of infections contracted in hos
pital is difficult to assess but is certainly
very great.
The staphylococcal lesions liable to occur
in a surgical unit include wound sepsis,
boils and carbuncles, pneumonia, and en
teritis. The diversity of these diseases and
careful examination of the timing of indi
vidual cases, quite apart from other obser
vations, indicate that there are many routes
of infection and that any attempt to con
trol these conditions which does not take
into consideration all routes of infection is
doomed to failure. The chart (Fig. 1)
shows the methods by which infection may
be spread in a hospital.
There is now a large bibliography deal
ing with nosocomial staphylococcal infec
tions, but these, with few exceptions1’ 2
overemphasize or are concerned primarily
with one mode of spread or another, e.g.,
carriers, infection from blankets, or con
taminated dust. While in no way wishing
to minimize the importance of tbe various
valuable contributions, we consider that it
is necessary to stress the need for a com
prehensive system of control in hospitals.
The busy surgeon or administrator who has
neither the time nor the training to study
the large volume of literature and to assess
it correctly, is liable to seize on one or
° From the Departments of Pathology and Surgery,
Shaughnessy Hospital, Department of Veterans
Affairs, Vancouver, B.C., and Department of Sur
gery, University of British Columbia.
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ARTICLES
another aspect of the problem and to dis
regard others. In a brief article such as
this it is impossible to do justice to the
accumulated knowledge on the subject, to
describe adequately the measures con
sidered necessary in control, or to give
adequate documentation supporting our
own opinions.
There are two primary sources of sta
phylococci, the carrier and the infected
case.
In the consideration of carriers, the limi
tations of bacteriological knowledge must
be appreciated. The coagulase-positive
staphylococci reported as Staph, aureus,
Staph, pyogenes or Micrococcus pyogenes
var. aureus coagulase positive form a large
group of organisms, the strains of which
vary very greatly in pathogenicity.
The laboratory has no method of recog
nizing the strains of high pathogenicity. A
negative coagulase test indicates that an
organism is of very low pathogenicity, but
a positive result does not necessarily indi
cate pathogenicity. Resistance to antibiotics
is not related to pathogenicity. If in a par
ticular hospital most of the infections are
caused by a particular bacteriophage type,
it is reasonable to consider as pathogenic
organisms of the same type isolated from
carriers or fomites. However, it is not justi
fiable to regard as non-pathogenic all
strains not belonging to the prevalent types.
Moreover, bacteriophage typing is labori
ous and difficult and is essentially a re
search technique. These facts contribute
greatly to the difficulty in understanding
the epidemiology of staphylococcal infec
tions and in their control.
Coagulase-positive staphylococci may be
isolated from nose, tonsils, saliva, skin, and
fasces of healthy persons and such persons
qualify as carriers.
N asal C arriers

In carriers the nose is the chief breed
ing ground of Staph, pyogenes. The nasal
carrier rates of various types of communi
ties have been investigated very exten
sively: those reported vary with the type
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of community and the methods used. They
have been summarized by Gould and McKillop.3
In general it may be said that nasal
carrier rates as high as 50% discovered at
a single efficient swabbing are not unusual.
However, if a group of people is repeatedly
swabbed much higher rates will be ob
served over a period of time. Of a group
of medical students swabbed weekly for
30 weeks, 83% showed coagulase-positive
staphylococci on at least one occasion,3 and
Lepper, Jackson, and Dowling4 found that
76% of a group of hospital workers showed
positive cultures at least once during ap
proximately one year.
These results illustrate the futility of
searching for carriers of Staph, pyogenes
in general in a hospital community.

Vol. 1

fection to the surroundings of the staphylo
coccal carrier.
The results of our investigations, which
have proceeded along similar lines, are in
agreement with theirs on most points. We
swabbed the nose and upper lip of carriers
both before and after nose blowing, using
paper handkerchiefs in most cases. Of 27
nasal carriers 22 showed positive lip cul
tures either before or after nose blowing,
while 55 non-carriers were all negative;
similarly, the fingertips of 59 non-carriers
showed only one positive culture, whereas
those of 37 nasal carriers were all positive.

Skin C arriers
We have already suggested that the re
ported incidence of nasal carriers is affect
ed by technique, but this applies even more
to skin carriers, where the results are very
greatly affected by the method and site
of swabbing. This is well shown by Wil
liams’s report on 50 medical students, 40%
of whom had staphylococci on the back of
the wrist, 20% on the volar surface of the
forearm, and only 8% in the axilla;5 the
examination of 11 skin sites showed that
70% of the students were carriers on at
least one site.
It appears that in most cases the skin is
repeatedly reinfected from the carrier’s
nose and that the healthy skin is not readily
colonized by coagulase-positive staphylo
cocci.
It is, therefore, very important to know
the means by which staphylococci are
spread from the nose of carriers: so long
as they remain in the nose they are of no
significance in the spread of disease. It has
been shown that very few staphylococci
are expelled from the nasopharynx during
respiration,8' 8 yet the hands and clothing
of nasal carriers are frequently very heavily
infected. Many more organisms are re
leased into the air as the result of the
movement of infected clothing than by a
sneeze. Hare and Thomas8 consider that
fingering the anterior nares and nose blow
ing are the first stage in the spread of in

Fig. 2.—Spread of fluorescent powder from the
nose. Note contamination of pocket lining. (Photo
graph by ultraviolet lighting.)

The number of organisms produced by
one nose blow is often very great, and
counts totalled more than a million in some
cases. Since such a load may be discharged
on to a handkerchief many times in a day,
and the handkerchief retained in the pock
et, the heavy infection of clothing is not
surprising. We have used Zn-8-hydroxyquinoline which fluoresces brilliantly under
ultraviolet light, to demonstrate the spread.
The photograph (Fig. 2) was taken six
hours after snuffing up the fluorescent
powder, and shows the spread to the
hands, face, and clothing.
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Thus, it appears that the most useful
procedure in limiting carriers is the con
trol of nasal secretions. Paper handker
chiefs only should be used and the hands
washed afterwards. Staff should be warned
against fingering and fidgeting with the
nose. Isolation of all staphylococcal car
riers is impracticable since they are so
numerous and treatment is difficult and un
reliable. It must be emphasized that car
riers may be as frequent among patients
as among staff, so that preventive methods
should cover all.
Spread

fr o m

I nfected C ases

We have carried out a number of experi
ments in which single- or double-bedded
rooms, often with their adjacent toilet
facilities, were thoroughly disinfected. Pa
tients suffering from various open staphy
lococcal infections were then admitted and
the articles repeatedly tested. Those in
vestigated and frequently found to be in
fected included blankets, mattresses, bed
tables, water closet seats, baths, and toilet
basins. The probable importance of mat
tresses and washing facilities has been re
ported.9 Fig. 3 shows the result of the
direct plating of a swab taken from a water
closet seat used for three days by a patient
with boils on his arms.
Bacteriophage typing showed that in
most instances the organisms infecting the
environment were the same as those caus
ing disease in the patient. Thus it has been
shown that there is more or less heavy in
fection of the environment of the
suppurating case by organisms which the
patient has proved to be pathogenic.
Objection may be made to the signifi
cance of these findings with the often re
peated statement that staphylococci are
ubiquitous. It is true that our early ran
dom swabbing of the various articles in
hospital often showed heavy and wide
spread infection by coagulase-positive
staphylococci, but there is no justification
for accepting this as inevitable and allow
ing its continuation.
Rooms were disinfected as described and
no patients admitted. In one experiment
carried on for nine days, no staphylococci
were isolated except for two colonies from
a total of 40 cubic feet of air. Furthermore,
the later admission of patients who were

Fig. 3.—Direct plating on egg yolk salt agar of
swab from a toilet seat—almost pure growth of

Staphylococcus aureus.

not nasal or skin carriers resulted in only
minimal infection, although six members
of the staff of the six-bed unit were car
riers: during a six day observation period
a total of only six colonies of staphylococci
were isolated from the various articles
listed above and none by means of a slit
air sampler.
In many instances the spread of infec
tion from the suppurating lesions can be
greatly reduced by the use of better de
signed and antiseptic dressings and by
careful dressing techniques, but reduction
of spread from patients with widespread
lesions such as burns or with pneumonia
is virtually impossible.
It is important to recognize that owing
to the long survival of staphylococci in
dust, etc., the contamination of certain
articles, such as mattresses, is cumulative.
Repeated and thorough disinfection of all
possible reservoirs is therefore necessary
and equipment should be designed to
facilitate cleaning and disinfection. Uphol
stered furniture, curtains, and blinds which
cannot readily be disinfected should be
rigorously avoided. Spring mattresses,
which may be a serious source of infection,
constitute a considerable problem requir
ing special methods of control.9
Because it is impossible in many cases to
prevent the spread of infection to the pa
tient’s environment, and because of the
extra care required in infectious diseases,
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we consider that cases of open infection
should be treated at least by room isola
tion and preferably in a separate unit. On
discharge or transfer of an infected patient,
thorough disinfection of his bedding, etc.,
is essential. Members of the staff with open
lesions should be suspended from duty.
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bacteria from his skin or clothing are
liable to occur. For this reason we have
used a sterile apron of light plastic material
under the ordinary surgical gown.
Drapes.—The same arguments apply to
surgical drapes: when wet with blood or
saline they form no barrier to the passage
of bacteria, and thus infection from un
I n f e c t io n s in t h e O p e r a t in g R o o m
prepared areas of the patient’s skin or from
Infection in the operating room may be non-sterile clothing may pass to the wound.
acquired from members of the staff, from For this reason we also use drapes of light
other patients, or from the patient himself. plastic beneath the usual towelling for
We shall not attempt to cover all aspects major procedures.
Aerial Infection in the Operating Room.
of theatre technique but to discuss some
factors in need of clarification or emphasis. —Opinions about the importance of aerial
Skin Preparation.—It has been shown infection in the operating room have varied
that many accidental wounds become in greatly during the past century. Lister’s
fected by staphylococci present on the p a era of the carbolic spray, in which aerial
tient’s skin at the time of injury,10 and infection was over-emphasized, was fol
doubtless this may occur during surgery. lowed by a period in which aerial infection
The high skin carrier rate and the liability was disregarded. Now it is possibly over
of a nasal carrier to infect his skin has emphasized. It appears that aerial infection
is more easily controlled than are some of
already been stressed.
Medrek and Litsky11 and Zintel12 have the other methods of infection in the oper
recently reviewed the many different tech ating room.
Contrary to the common belief, the chief
niques for preoperative preparation of the
skin of both patient and surgeon. It is source of infection of the air is not directly
agreed that it is virtually impossible to from the noses of the staff but from fine
render skin germ-free except for very short dust derived from dressings, bedding, or
periods. However, it appears that Staph, clothing of patients or staff. It is now
aureus can in most instances be removed accepted that blankets should not be
from healthy skin by adequate preparation. allowed in the operating room; and no one
At the Shaughnessy Hospital we have should enter in ordinary clothes even when
swabbed the area of intended surgical in wearing a gown, since a gown only mod
cision, prior to preoperative preparation, erately reduces the aerial infection.6 The
with liquid hexachlorophene soap and tinc heavy and persistent infection of the air
ture of proflavine, and found coagulase- after removal of infected dressings has
positive staphylococci in 12%. Skin biopsies been shown by Bourdillon and Colebrook,11
were taken at the beginning and end of and the importance of segregating such
surgical procedures on 215 patients: no cases from the clean areas is obvious.
An adequate ventilation system of the
coagulase-positive staphylococci were de
tected, although 75% of cultures of the plenum type is highly desirable; it should
biopsies taken at the end of operation be checked periodically to ensure that the
flow of air through doors, etc., is from the
grew the usual skin saprophytes.
Surgeons Gowns.—The inadequacy of clean areas.
Anaesthetic Equipment.—The danger of
the surgical gown in preventing aerial
spread from clothing has been demon infection from anaesthetic equipment and
strated bacteriologically by Duguid and in particular endotracheal tubes has not
Wallace,6 and the passage of fine dust received adequate attention. Frequently
through a gown during an operation has face masks and tubes are only rinsed in
been traced by means of a fluorescent water or washed with soap between cases,15
powder.13 Moreover in long operations the when the survival of pathogenic cocci and
surgeon’s gown and underclothes are often tubercle bacilli and viruses is to be ex
stained with blood, so that the passage of pected.
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Before the introduction of improved
methods in the Shaughnessy hospital, bac
teriological examination of endotracheal
tubes ready for use showed coagulasepositive staphylococci and/or ft-haemolytic
streptococci in a number of instances.
Chemical disinfection of such equipment
has been recommended, but this should be
avoided if possible because of its unreli
ability. The standard practice in this hos
pital is to boil the tubes for three minutes
after washing and then to wrap them in a
sterile towel. The anaesthetists state that
this treatment is less harmful to the red
rubber tubes than is prolonged soaking in
antiseptics.
Infections in the Postoperative Period.—
A soaked dressing is no barrier to infec
tion. This was fully recognized by Lord
Lister and has been confirmed by modern
methods.
It is commonly believed that there is no
danger of infection of surgical wounds
after the first 24 hours, but there appears
to be little evidence for this and some ex
perimental evidence to the contrary. The
dry sterile scab advocated by Lister is
doubtless an efficient barrier if complete,
but often there is a slight discharge; if
bacteria gain access to such places and
are allowed to grow, deep infection is
likely to develop. Such infections are par
ticularly common when drains are used.
This route of infection may be blocked by
the use of antiseptics or by mechanical
barriers.
An antiseptic which is only bacterio
static in the conditions may be of value,
since the spread is largely the result of
bacterial growth rather than of mechanical
flow and the initial inoculum is small. Most
mechanical barriers have the disadvantage
of preventing evaporation and result in
maceration of the skin, but certain microporous or semipermeable membranes do
not have this disadvantage and have been
reported upon favourably.16'18 We have
used a nylon derivative (“Avlonyl” I.C.I.)
on a large series of cases with very satis
factory results.
Wounds may be infected during dress
ing, particularly during the changing of
drains or packs or during irrigation. Dress
ings should be performed with a care simi

13

lar to that used in the operating room.
By the use of a meticulous technique
McKissock et al.19 reduced the rate of
infection of head injuries by /3-haemolytic
streptococci from 15.4% to 1.1%, while
Williams et al., using the same technique re
duced the added staphylococcal infection
of septic hands from 100% to 17.8%.20
F u r u n c u l o s is ,

etc.

As already stated, furuncles and car
buncles may constitute a serious problem
on both medical and surgical wards. Some
may arise from staphylococci present in the
patient’s nose or on his skin on admission
to hospital, but the high rate of antibioticresistant strains and of particular bacterio
phage types indicate that these, like
pyoderma in neonatal units, are often the
result of infection in hospital, from other
patients, staff, or articles in general use.
During one period only 7.7% of boils con
tracted in this hospital were sensitive to
penicillin, whereas 64% of boils among
R.C.A.F. personnel were sensitive when
the same technique was used.
The hands of members of the staff treat
ing infected cases may transmit bacteria,
as suggested by Lowbury and Fox21 in the
case of Pseudomonas pyocyanea. Decubi
tus and stasis ulcers frequently contain
staphylococci and infection may be trans
mitted during back rubs. Thus, hands
should be washed with hexachlorophene
after treatment of each patient, and wash
basins should be disinfected each time
after use.
D isc u ssio n

In this short article it has been possible
to deal only briefly with a few aspects of
the problem. Our views may be summar
ized as follows.
In the control of staphylococcal infec
tion, it is first essential to persuade the
staff that diseases such as boils, staphylo
coccal pneumonia, and wound sepsis are
infectious. The staff must also understand
that nasal carriers are numerous and every
one regarded as a possible carrier even if
previous swabs have been negative for
pathogenic organisms. Techniques must be
devised and constantly enforced to pre
vent or mitigate the spread of infection by
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all routes. Proper control requires educa
tion and co-operation in all departments
and at all levels, including hospital design
and administration: the most junior cleaner
and the most senior clinician are equally
important in such a program.

Summary
1. The many methods of spread of sta
phylococcal infections in hospital
have been stressed.
2. Some aspects of control which we con
sider to be relatively neglected have
been emphasized.
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R esume
L ’invasion des hdpitaux par des staphylocoques
resistant aux antibiotiques a reveille l’interet dans
les mesures preventives basees sur de solides principes d’hygiene anti-infectieuse. Les infections
staphylococciques qu’on retrouve en chirurme
comprennent: 1’infection de la plaie, les pustules
et furoncles, la pneumonie et l’enterite. Leur
variete demontre qu’il y a nombreuses voies d’infection et qu’en controler une a l’exclusion des
autres enleve toute chance de reussite.
Les deux principales sources d’infection sont le
porteur de germes et le cas infecte. Des staphylo
coques posit ifs a la coagulase ont ete obtenus
du nez, des amygdales, de la salive, de la peau
et des selles de sujets apparemment sains. Le nez
est le principal repaire des staphylocoques pyo
genes; pour s’en rendre compte il ne suffit pas
d’un seul specimen, mais de plusieurs, repetes sur
une longue periode. On a aussi identifie des staphylos sur la peau mais en plus faible proportion
et il semble que le plus souvent la peau est
reinfeetee en partant du nez du porteur. Le fait
de toucher aux narines et se moucher infecte
les mains qui a leur tour containment les vetements et les poches de meme que le reste de la
peau. Le mouchoir contamine lui aussi est un
reservoir important que Ton transporte dans ses
poches qui deviennent aussi la source d’infections
continuees. Il est evident que le controle des
porteurs doit viser au controle des secretions nasales; on doit employer des mouchoirs de papier
qu’on jette et se laver les mains aussitot. Ces
mesures de precaution doivent affecter tout le
personnel.
En partant des patients franchement infectes on
a constate que la contamination se faisait par les
couvertures, matelas, tables de chevet, sieges de
toilette, bains, bassins de toilette. Il est important
de savoir que du a la survie prolongee du staphylo
dans la poussiere, la contamination de certains
objets difficiles a nettoyer, tels les matelas, fauteuils, tentures, est cumulative; les cas d’infection
ouvarte doivent etre isoles et au depart on doit
faire une disinfection totale de tout le materiel de
la chambre. Les membres du personnel avec infec
tion franche doivent etre exclus du soin des
malades.
L’infection a la salle d’operation peut s’acqnerir
de differentes fagons, du personnel, du materiel ou
du patient lui-meme. A l’Hopital Shaughnessy la
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plaie est badigeonnee au savon liquide a l’Hexachlorophene, puis a la teinture de Proflavine. On
n’a trouve par suite aucun staphylocoque^ positif
a la coagulase. La blouse du chirurgien n’est pas
suffisante, surtout si elle est humide, pour empecher le passage des bacteries; on a employe en
dessous un tablier de plastique leger sterilise.
De meme sous les champs operatoires on a utilise
des champs de materiel plastique. La contamina
tion de 1’air de la salle d’operation se fait surtout
par les poussieres fines venant des pansements,
literie, vetements du patient ou de personnel.
Aucune couverture n’est amenee de l’exterieur et
personne ne doit entrer dans la salle vetu de ses
vetements ordinaires meme s’il porte une blouse,
vu qu’elle n’est qu’une barriere bien imparfaite.
Une ventilation adequate est desirable et doit se
faire de 1’interieur propre vers l’exterieur. Le
danger d’infection a partir du materiel de
l’anesthesiste n’a pas regu suffisamment d’attention; le lavage a l’eau et au savon, la disinfection
chimique simple ne sont pas suffisants. Dans notre
hopital les tubes intra-tracheaux sont bouillis pen
dant 3 minutes, puis enveloppes dans des ser
viettes sterilisees.
Durant la periode post-operatoire, la route peut
etre barree a l’infection par l’usage d’antiseptiques
ou par des barrieres mecaniques, telles les nou-
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velles membranes semi-permeables. Les auteurs
ont employe un materiel de nylon semi-poreux
(Avlonyf) avec succes. Les pansements, changements de tubes, drains, doivent etre faits avec
les memes soins qu’a la salle d operation. Les
infections cutanees — pustules et furonculose—
peuvent provenir d’un patient deja porteur de
germes, mais le plus souvent elles resultent dune
contamination hospitaliere. Les bains, bassins,
toilettes, literie doivent etre desinfectes soigneusement. Les mains des garde-malades qui soignent
des cas infectes doivent subir un lavage avec
1’Hexachlorophene entre deux patients, et le bassin de lavage lui-meme doit etre desinfecte apres
usage.
Cet article rappelle que pour controler les
infections staphylococciques, il est d’abord essentiel de persuader le personnel que les folliculites,
la pneumonie et l’infection de la plaie operatoire
sont hautement infectieuses. II faut aussi comprendre l’importance des porteurs de germes
surtout dans le nez, de meme que la voie de
propagation des infections. II faut constamment
reviser et mettre en force des techniques destinees
a enrayer la propagation. La cooperation doit se
faire a tous les niveaux; a ce sujet, le moindre
balayeur peut-etre aussi important que le chirur
gien en chef.

E m bry o lo g y
at

S ick C h il d r e n ,

T oronto
R. M. WANSEROUGH, M.B.,*
STUART THOMSON, M.D. and
R. G. LECKEY, M.D., Toronto
T h is su rv ey was undertaken because there
is still a significant mortality associated
with complications of Meckel’s diverticu
lum. The diagnosis is infrequently made
preoperatively and remains a challenge to
the clinician’s diagnostic ability. It was
felt that a review of the cases occurring at
the Hospital for Sick Children would out
line the problems more clearly and clarify
certain principles of diagnosis and manage
ment. The records of all cases of Meckel’s
diverticulum including both the clinical
cases and the autopsy cases were
examined.
"Dr. R. M. Wansbrough was Surgeon-in-Chief at
the Hospital for Sick Children in Toronto until
the time of his death in May, 1956.

Meckel’s diverticulum is an abnormality
of embryological development which ap
pears as a result of incomplete obliteration
of the vitelline duct. This duct in the fetus
passes from the yolk sac to the mid-gut.
In viviparous mammals the yolk sac is of
little significance save possibly in the very
early days of embryo life when it is be
lieved to provide a means of transfer of
nutritive fluids to the embryo. The mid-gut
develops from the roof of the yolk sac and
assumes the characteristics of a tubular
structure about the fifth week. The yolk
sac recedes from the gut, maintaining con
nection with it by means of the vitelline
duct. With the growth of the fetus, the
duct elongates in the umbilical cord while
the shrinking yolk sac lies functionless be
tween the amnion and the chorion. About
the sixth week, the mid-gut herniates into
the umbilical cord as a loop of gut at the
apex of which is the vitelline duct. The
cephalic arm of the loop becomes small
bowel and grows quite rapidly, whereas
the caudal arm developing slowly becomes
ileum and a portion of the large bowel.
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The caudal arm of the loop returns to the
ccelomic cavity after the cephalic arm. The
entire gut is within the coelom by the
third month of fetal life. Normally the
vitelline duct becomes obliterated and loses
its connection with the mid-gut before this
occurs. When the duct fails to become
obliterated at the intestinal extremity a
diverticulum results. The duct may, how
ever, fail to become obliterated in any por
tion of its length and produce other less
common anomalies.
The vitelline arteries pass from the aorta
in the mesentery of the mid-gut to the yolk
sac and eventually fuse to becom e the
superior mesenteric artery. The more dis
tal portions o f the arteries beyond the gut
becom e obliterated.
The morphology and site of the diverti
culum is variable. In this survey the length
was usually between 2 cm. and 5 cm., the
longest being 26 cm. The diameter at the
base in the majority was from 1 cm. to 2
cm. Most were conical in shape but bicornuate diverticula and diverticula with
globular ends were described. A few ap
peared to arise from the mesenteric border
of the gut but they probably arose from
the anti-mesenteric border and travelled
subperitoneally towards the mesentery. In
80% of the cases the diverticulum lay be
tween 25 cm. and 61 cm. from the ileocascal valve. The closest lay 15 cm. and the
farthest 122 cm. from the valve.
Source

of

M aterial

The records of the Hospital for Sick
Children were searched for all charts in
which a proven Meckel’s diverticulum was
noted. The period covered from 1912 to
1954 inclusive, although only 14 cases were
found before 1930. The clinical cases and
the autopsy cases were included, as were
TABLE I.—A S u r v e y

o f 273 C a s e s o f M e c k e l ’ s
D i v e r t i c u l a a t t h e H o s p it a l f o r S ic k C h il d r e n

Uncomplicated Meckel’s diverticula. . . .
Meckel’s diverticula found at autopsy. .
Complicated Meckel’s diverticula..........
Intussusception.............
30
30
Obstruction...................
Bleeding......................... .
25
Perforation....................
11
Inflammation................
7
Patent vitelline duct. . .
17

120 cases
33
120

Total

273 cases
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those of other anomalous developments of
the vitelline duct. There were 273 cases in
all. In Table I they are classified by the
manner in which they presented. It is
apparent from this table that 120 cases, or
44% of the cases of Meckel’s diverticulum
seen in this hospital, produced signs and
symptoms.
I ncidence

The incidence of Meckel’s diverticulum
has been set at somewhere between 0.2%
and 3.0%. The increasing frequency at the
Hospital for Sick Children is shown in
Table II. The totals include the normal di
verticula and those found at autopsy as
TABLE II.
Number of
diverticula

Decade
1912 19241934 1944 1954 -

1923................
1933................
1943................
1953................
................

.............
.............
...........
.............
.............

5
28
80
147
13

Total..............................

273

well as the complicated diverticula. The
ratio of complicated to uncomplicated di
verticula has remained almost constant in
each decade. The increase can be ascribed
to increasing hospital admissions and also,
in part, to the practice of routinely exam
ining the distal ileum at laparotomy.
Gaisford believes that congenital ano
malies appear from 10 to 15 times in 1000
births including stillbirths. In this survey
12% of the cases of Meckel’s diverticulum
had other congenital anomalies. This high
incidence is due, in part, to the inclusion
of the autopsy cases, many of which were
of infants dying with multiple anomalies.
Excluding these cases, the incidence of
associated congenital anomalies is still high,
in accordance with the principle that con
genital anomalies tend to be multiple.
A ge I ncidence

At the Hospital for Sick Children, over
50% of the Meckel’s diverticula producing
symptoms occurred in the group under 2
years of age. The majority of cases of in
tussusception,
bleeding,
and
patent
vitelline duct were found in this period,
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whereas the cases of obstruction, perfora
tion, and inflammation were distributed
throughout all age groups (Table III).

TABLE V.— H e t e r o t o p ia

T A B L E I I I . — A g e I n c id e n c e o f C o m p l ic a t e d
M e c k e l ’ s D iv e r t ic u l u m

Under
2 years

2-14
years

Total

Intussusception.........
Obstruction................
Bleeding.....................
Perforation.................
Inflammation.............
Patent vitelline duct..

21
9
17
I
0
14

9
21
8
10
7
3

30
30
25
11
7
17

Total...................

62

58

120

Complication

It was the personal experience of the
senior author (R.M .W 7 ) that any case of
bleeding Meckel’s diverticulum operated
upon when the patient is over 2 years of
age has had a previous history of bleeding
if attempts are made to elicit it. In this
study, however, only 2 of the 8 patients
over 2 years of age were found to have had
previous episodes of melsena.
S e x I n c id e n c e

Ninety-four out of 120 cases of com 
plicated Meckel’s diverticulum occurred in
the male, which gives a ratio of 3.6 to 1.0.
Intussusception, obstruction, and bleeding
were uncommon in the female during the
TABLE IV.— S e x

I n c id e n c e o f C o m p l ic a t e d
M e c k e l ’ s D iv e r t ic u l u m

Complication

Male

Intussusception...........
Obstruction..................
Bleeding.. ...................
Perforation..................
Inflammation...............
Patent vitelline duct. .
Total.......................

Female

Total

24
26
21
7
5
11

6
4
4
4
2
6

30
30
25
11
7
17

94

26

120

42 years surveyed (Table IV ). The ratio
of male to female in the whole group of
273 cases was 1.9 to 1.0.
in

M e c k e l ’ s D iv e r t ic u l u m

Microscopic reports on 150 cases of
Meckel’s diverticulum were available and
the relative incidence of heterotopic tissue
is shown in Table V. Almost one-half of

in
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D iv e r t ic u l u m

Type of tissue
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Number
of cases

Gastric.................................................................
Pancreatic...........................................................
Gastric and pancreatic......................................
Colonic................................................................

45
2
5
1

those with gastric mucosa bled preoperatively. Complications developed in 72% of
those with gastric mucosa, and in only
30% of those with small-bowel mucosa. In
many instances of obstruction and intussus
ception microscopic examination was not
carried out because of tissue destruction.
D

ia g n o s is

Reports are published occasionally of
signs which are diagnostic or of value in
the diagnosis of the complications of
Meckel’s diverticulum. Similarly, cases
have been described in which the diver
ticulum has been demonstrated radiologically. The diagnosis is seldom made
preoperatively, however, in the absence of
rectal bleeding. At the Hospital for Sick
Children, during the period of this survey,
a preoperative diagnosis of Meckel’s diver
ticulum was made on 23 occasions, in 18
of which haemorrhage substantiated the
diagnosis. A diagnosis of appendicitis was
made in 30 cases of complicated M eckel’s
diverticulum. In another 70 cases the
diverticulum was not suspected but the
complication it produced was diagnosed
preoperatively.
T reatm ent

In 154 cases the diverticulum alone was
removed. In most cases, the base o f the
diverticulum was clamped and excised in
the long axis of the bowel and closed
transversely, the suture line being oversewn
once. There were a number of minor varia
tions to this technique as circumstances
demanded. A few with a narrow base were
excised and the ligated stump buried by
means of a purse-string suture. These
methods were sufficient for most o f the
uncomplicated diverticula.
On 41 occasions, a resection o f small
bow el with the diverticulum was necessary,
because of obstruction and intussusception
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in the majority. Three diverticula were
treated by invagination, which is an illadvised procedure. In six instances other
procedures such as ileostomy and enteroanastomosis were necessary.
Forty-eight diverticula were not removed
at laparotomy because of surgical contra
indications or, as occurred on several occa
sions, because they were not found. In
many instances no reason was given for
leaving the diverticulum. Eight of these
cases subsequently required laparotomy
and diverticulectomy because of abdom
inal symptoms, and in 4 an interval diver
ticulectomy was performed. There was one
death in this group. There were 7 other
deaths in the 48 cases, 2 of which were
directly due to complicated diverticula
which were overlooked at laparotomy. This
is convincing testimony to the value of
routinely examining the terminal ileum for
a diverticulum. In the remaining 29 cases
there was no follow-up.
It is a significant ratio, then, that of the
48 cases of Meckel’s diverticulum in which
a laparotomy was performed without re
moval of the diverticulum, 8 required sub
sequent laparotomy because of symptoms.
P o stoperative C o m plic atio n s

In over 260 surgical procedures for
Meckel’s diverticulum during the 42-year
period, 28 major postoperative complica
tions developed (1 1 % ). Intestinal obstruc
tion and peritonitis accounted for the
majority but the complications of pneu
monia, meningitis, incarcerated hernia, and
evisceration were encountered. Fifteen of
the patients who developed complications
died. The frequency of postoperative com
plications and the mortality rate were
greater in the group requiring smallbowel resection than in those treated by
removal of the diverticulum alone. Over
one-half of the postoperative complications
occurred in cases of intussusception or ob 
struction. Postoperative complications arose
in two of the patients in the group from
whom a normal diverticulum was removed.
M o r t a l it y

Twenty-four of the 120 patients with
complicated Meckel’s diverticulum died,
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giving an overall mortality of 20%. The
marked decrease in the rate over the years
is shown in Table VI.
TABLE VI.— M o r t a l it y R a t e s
of

in C o m p l ic a t io n s
M e c k e l ’ s D iv e r t ic u l u m

Decade
1912 - 1923. .. .
1924 - 1933... .
1934- 1943. .. .
1944 - 1953.,. .
1954.................
T ota l.......

Number of
complications

Deaths

4
15
35
61
5

8
9
6
1

120

24

M ortality
rate
53%
26%
10%

Eighteen deaths occurred in the group
having intussusception and obstruction, two
of those with perforated diverticula and
two with bleeding diverticula, one as a re
sult of inflammation and another because
of patent vitelline duct. Eleven of the
patients in whom a bowel resection was
carried out died, whereas in the group in
which a diverticulectomy was done only
five died. Nineteen of the 24 deaths were
of patients under 3 years of age.
The advance of surgical technique and
improved preoperative and postoperative
care are the most important factors in the
decreasing mortality rate: these measures
will probably lead to a further decrease.
The technique of routinely examining the
small bowel for a diverticulum and re
moving this whenever possible also shares
some responsibility for the decreasing
mortality.
D iscussion

Intussusception and obstruction were the
most frequent complications of Meckel’s
diverticulum in this hospital. As well as
being the most common complications
they were responsible for a large part of
the postoperative complications and the
deaths. Similarly, they more often required
resection of bowel than did other com
plications of the diverticulum. Rarely was
the presence of the diverticulum suspected
preoperatively in these conditions. Intus
susception occurred most commonly before
the age of two, but bowel obstruction due
to the diverticulum did not have any
definite age incidence in this series. Only
six cases of intussusception and four of
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obstruction were found in females in this
series.
Many causes of obstruction, such as
volvulus, strangulated Meckel’s diver
ticulum, and internal hernia, were found.
There were several cases of each of these
types of obstruction, but only one of ob
struction due to prolapse of bowel through
a patent vitelline duct. The presence of a
band extending from the tip of the diver
ticulum to the umbilicus on to the base of
the mesentery was described in 20 in
stances. This fibrotic cord extending to the
umbilicus is explained quite satisfactorily
by the embryology of the anomaly, but
bands which extend towards the mesenteric
attachment are difficult to explain. It may
be that they represent one of the vitelline
arteries which usually become fused early
in the development of the fetus.
A preoperative diagnosis of Meckel’s di
verticulum is made only when it bleeds. At
least 75% of the cases of bleeding diver
ticulum occur in patients less than 2 years
of age. In this survey only 4 cases were
found in females. As a complication it is not
as serious as intussusception or obstruction.
One-third of all the diverticula examined
had gastric mucosa, and of these almost
one-half were known to bleed preoperatively. Diverticula with gastric mucosa
were more liable to develop complications
than were those with small-bowel mucosa.
In 5 of the 11 cases with perforation,
gastric mucosa was demonstrated micro
scopically, but in 2 no heterotopic tissue
was found; the remaining 4 were not
examined. Usually a preoperative diagnosis
of ruptured appendix or appendiceal ab
scess was made, because in only one case
was bleeding present to suggest the diver
ticulum. Most of these patients were
treated by diverticulectomy and, as would
be expected, the number of postoperative
complications was high and two patients
died.
The literature suggests that inflammation
is one of the most common complications
of Meckel’s diverticulum, but in this survey
only seven cases were diagnosed as diver
ticulitis. In four of these no pathological re
port was available and one was treated
by invagination, a rather surprising form
of treatment in view of the diagnosis. One
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cystic diverticulum with a narrow base was
removed in a gangrenous state and the
diagnosis confirmed microscopically, but
in the other cases there is some doubt as
to the diagnosis.
In other parts of the gastro-intestinal
tract, inflammatory disease of a hollow
viscus is dependent upon the factors of
obstruction and infection. The usual
Meckel’s diverticulum has a wide ostium
in relation to its length and the content of
the ileum is semi-fluid. These are not the
circumstances in which obstruction can
develop readily. The conclusion drawn
from these observations is that diverticu
litis is an uncommon complication of
Meckel’s diverticulum.
The complicated diverticulum will pre
sent signs and symptoms of haemorrhage,
obstruction and intussusception, and only
rarely those of acute inflammation: most
of these complications are frequently mis
taken for appendicitis. The 30 cases of
complicated Meckel’s diverticulum in this
review diagnosed as appendicitis were
usually in patients presenting with symp
toms and findings which were, in some
way, atypical. They were diagnosed as
appendicitis because it is the most common
cause of the acute abdomen in children.
It is suggested, however, that in any case
of appendicitis in which the symptoms and
findings are atypical the possibility of a
complicated Meckel’s diverticulum should
be considered. It is only with these prin
ciples in mind that the complicated
Meckel’s diverticulum will be suspected
preoperatively.
There were 17 cases of patent vitelline
duct, of which 14 were fistulas, 2 were
cysts of the duct, and one was a duct
which had become obliterated for only a
short distance at the umbilicus. There were
only three postoperative complications and
one death in this group. The fact that most
of these fistulas could be treated by removal
of the duct alone was contributory to the
low morbidity. The incidence of this com
plication is higher in the early years of
the survey.
There were 90 patients operated upon
for abdominal pain and found to have nor
mal appendices and normal diverticula.
Gross1 suggests that the break in continuity

20

Vol. 1

CANADIAN JOURNAL OF SURGERY

of the wall of the ileum which is created
by the ostium of the diverticulum disturbs
the normal flow of peristalsis and produces
abdominal discomfort. There was no in
formation derived from this survey to re
fute or support that hypothesis. No other
explanation of the cause of the pain was
indicated.
The records of the Hospital for Sick
Children reveal no instance of neoplasm
in a Meckel’s diverticulum.
Su m m a r y

A survey was made of 273 cases of
Meckel’s diverticulum occurring over a
42-year period at the Hospital for Sick
Children. The gross and microscopic
characteristics are described.
There were 120 cases of complication of
the diverticulum. The preoperative diag
nosis, surgery, postoperative complications,
and mortality rate are discussed.
The mortality rate was observed to have
fallen in the past decade. This was
attributed, in part, to the practice of rou
tinely examining tire terminal ileum for a
diverticulum and routinely removing it
whenever possible. The importance of this
procedure is illustrated and emphasized.
The preoperative diagnosis can be made
in cases of Meckel’s diverticulum only
when they present with bleeding or a
patent vitelline duct. A diverticulum
should be considered, nevertheless, in any
case of intussusception, obstruction, or
perforation. Appendicitis with atypical
symptoms and findings should also alert
the clinician to the possibility of a com
plication of Meckel’s diverticulum.
In this review the complication of diver
ticulitis was uncommon.
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R e su m e
Cette etude a ete entreprise parce que la mor
tality due aux complications du diverticule de
Meckel est encore assez importante; le diagnostic
pre-operatoire est le plus souvent manque et
demeure un defi au flair du clinicien. Les auteurs
ont cru qu’une revue des cas survenus a l’Hopital
des enfants malades de Toronto pourrait aider a
eclaircir les problemes du diagnostic et du traitement de cette entite pathologique. Les dossiers
de tous les cas de diverticule de Meckel trouves
cliniquement, ou accidentallement a 1’autopsie,
soit 273, ont ete analyses. Le diverticule de Meckel
resulte d’une anomalie embryologique consistant
en une obliteration incomplete du canal vitellin;
lorsque ce canal ne s’oblitere pas a son extremite
intestinale il en resulte un diverticule. La morpho
logic et le siege en sont variables. Dans cette
etude la longeur moyenne etait de 2 a 5 cm. avec
1 cas extreme mesurant 26 cm.; le diametre a la
base etait de 1 a 2 cm. en moyenne. Chez quelques malades, le diverticule semblait partir du
bord mesenterique de l’intestin, mais chez la plupart l’origine etait sur le bord libre avec parfois
cheminement vers le mesentere. Dans 80% des
cas l’anomalie debutait a une distance de 10 a
24" (25 a 61 cm.) de la valvule ileo-coecale.
Des 273 cas etudies sur une periode allant de
1912 a 1954, 120 ou 44% ont presente des symptomes, les autres etaient des decouvertes accidentelles a l’operation ou 1’autopsie. On a remarque
une frequence croissante qui s’explique par une
augmentation graduelle du taux d’admission et
par une recherche plus systematique de cette
anomalie chez les enfants soignes pour d’autres
conditions morbides. Cinquante pour cent des cas
se sont rencontres chez des enfants de moins de
2 ans. D ’apres l’experience de 1’un des auteurs,
dans chaque cas opere pour diverticule qui saigne
apres l’age de 2 ans, on peut toujours trouver une
histoire de saignement anterieur, si on la recherche
bien. L’anomalie s’est rencontree plus frequemment
chez les gar?ons que chez les filles dans la pro
portion de 1.9 pour 1. Contrairement a l’opinion
emise dans la fitterature, l’etude de la presente
serie a montre que 1’infection simple du diver
ticule etait peu frequente, soit 7 cas sur 273.
On a eu des rapports microscopiques dans
150 cas; 45 fois on a demontre du tissu heterotopique de type muqueuse gastrique; 72% des com
plications sont survenues dans les diverticules contenant cette muqueuse gastrique. Le diagnostic
pre-operatoire est rarement fait en 1’absence
d’hemorragie rectale. Dans la serie qui nous
occupe le diagnostic preoperatoire n’a ete fait que
23 fois; dans 18 cas il y avait passage de sang
par le rectum. L’appendicite a ete diagnostiquee
dans 30 cas de diverticule avec complications;
dans 70 autres cas on a bien diagnostique la com
plication avant l’operation, mais sans etablir sa
vraie origine.
Le traitement a consiste dans l’exerese simple
du diverticule apres ecrasement, suivie d’une
suture transversale de la plaie intestinale, suture
enfouie par un nouveau plan de suture. En quelques occasions on a fait une suture en bourse
apres resection. Dans 41 cas, on a du faire en
plus une resection intestinale pour obstruction et
invagination; 48 diverticules n’ont pas ete enleves
a 1’operation soit a cause de contre-indications
chirurgicales ou tout simplement parce qu’ils
n’ont pas ete trouves. Dans 8 cas on a du reintervenir. Il y a eu des complications post-
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operatoires dans 11% des cas, complications plus
frequentes chez les patients qui ont necessity une
resection intestinale que chez ceux ou il y a eu
exerese simple. Comme on pouvait s y attendre,
la mortalite a ete aussi plus forte chez les malades
qui ont presente des diverticules avec invagination
et obstruction; 11 des 41 patients qui ont subi
une resection intestinale sont decedes, alors que
seulement 5 sont morts dans le groupe de 154
qui ont eu une diverticulectomie simple.

Les auteurs concluent de leur etude que le
diagnostic pre-operatoire du diverticule de M eckel
n’est possible que lorsqu’il y a passage de sang
par le rectum ou un canal vitellin ouvert a
l’ombilic; toutefois un diverticule peut etre
soupconne dans tout cas d’invagination, obstruc
tion ou perforation intestinales. L ’appendicite avec
symptomes atypiques laissera aussi soupcjonner au
clinicien la possibility de diverticule de M eckel
avec complications.

CONSIDERATIONS SUR 50 CAS
DE GASTRECTOMIE TOTALE
DANS LE TRAITEMENT DU
CANCER AVANCE DE
L ’ESTOMAC

deja au-dela d’un an quand ils se sont
presentes au chirurgien.
Les causes de ce retard sont avant tout
la nature insidieuse de la maladie, la
negligence du patient et parfois celle du
medecin qui, devant la banalite des symp
tomes que presente son malade, le laisse
aller sans investigations suffisantes. Si nous
ne pouvons rien changer a la nature du
cancer gastrique, une vulgarisation de bon
aloi qui d’ailleurs se fait de plus en plus
dans les journaux et les revues populaires
sera de nature a rendre le public plus averti
et a amener plus tot le patient a consulter.
C ’est cependant le medecin traitant qui
peut le plus contribuer a poser un diagnos
tic precoce de cette terrible lesion. A ce
sujet, il nous semble utile d’enumerer ici
les premiers symptomes cliniques qu’ont
presentes nos malades. Il ne faut pas at
tendre les vomissements, les fortes douleurs
et la cachexie pour soupfonner la presence
d’un cancer gastrique.
Le patient se plaint habituellement de
ballonnement ou de pesanteur post-prandiale, de douleur vague, de malaise
difficile a definir, mais a caractere persis
tant. Un ulcereux reconnu se plaint d’un
changement dans le caractere de ses
douleurs qui ne sont plus soulagees par les
aliments et les alcalins. Ces manifestations
etaient le premier signe revelateur du
cancer gastrique dans une tres forte pro
portion de nos malades. Les regurgitations,
les nausees, les vomissements, Fasthenie,
Fanemie ont ete des symptomes de debut
moins frequents. En somme Fapparition de
malaises digestifs vagues et souvent d’apparence benigne chez un malade qui a
passe la quarantaine et qui n’a jamais
souffert de son estomac anterieurement
merite une attention speciale et doit inciter

FRANCOIS ROY, M.D., F .R .C .S.[C ],
EDOUARD BEAUDRY, M .D.,
F .R .C .S.[C ], et
PAUL L’ESPERANCE, M .D.,
F.R .C .S.[C l, Quebec, Que.

de scruter les
observations de 50 cas de gastrectomie
totale pour lesions malignes de Festomac,
d’etudier levolution de la maladie et de
determiner
les
facteurs
susceptibles
d’ameliorer les resultats de la chirurgie du
cancer gastrique.
I l nous a paru interessant

D u ree des s y m p t o m e s

Moins de 3 mois.......................... 9 cas
de 3 a 6 mois................................ 13 “
de 7 a 9 mois............................... 11 “
de 9 a 12 mois............................ 3 “
plus de 12 mois............................ 14 “
L ’importance du diagnostic et de Fexcision precoce est un fait sur lequel on a
plusieurs fois insiste tant aupres du medecin traitant que du public en general. Si
nous
considerons
comme
traitement
precoce une exerese executee dans les trois
mois qui suivent Fapparition des premiers
symptomes, nous constatons a regret qu’un
patient sur six a ete opere dans un delai
convenable. Il ressort de letude de nos
dossiers que la moyenne de temps ecoule
entre Fapparition du premier symptome et
le traitement chirurgical est de huit mois.
Plus du quart de nos malades presentaient
des signes de cancer gastrique depuis
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le medecin a demander un examen radiologique. Chez nos patients, tous les examens
radiologiques ont mis la lesion en evidence
sauf dans un cas ou une image suspecte
a ete confirmee par le gastroscope.
Des 50 malades ayant subi une gastrectomie totale pour cancer avance de
l’estomac, quatre sont morts dans les vingt
jours qui ont suivi loperation; cette mor
tality1 operatoire qui s’est montree elevee
au debut de notre serie a ete nulle dans
les vingt-cinq derniers cas. Des 46 patients
qui ont survecu a loperation, 37 sont morts
apres une survie2 moyenne de 14 mois.
M o y en n e

d e su r v ie

Moins de 6 mois............... 14
de 7 mois a 12 mois.......... 8
de 1 an a 2 ans.................. 7
de 2 ans a 3 ans.................. 7
plus de 9 ans
1
Un malade, M.L.L., est encore vivant
apres 9 ans. Opere en avril 1948 pour
un epithelioma greffe sur une gastrite
hypertrophique, il est venu consulter en
octobre 1952 pour une anemie de type
megaloblastique qui a pu etre traitee
efficacement par les transfusions et la vitamine B-12. Deux autres patients sont actuellement tres bien 23 mois apres lintervention et ne presentent aucun symptome
de recidive. Enfin, 2 patients, tout en
etant bien apres 9 mois, montrent des
signes de recidive et trois autres n’offrent
pas le recul suffisant pour etre evalues.
Ces resultats ne sont pas brillants dans
l’ensemble, mais on doit les juger convenables si Ion considere revolution spontanee des lesions arrivees au stade ou elles
ont ete attaquees chirurgicalement.
Dans tous ces cas, il s’agissait toujours
de lesions tres etendues ou l’exerese large
etait de necessite. Pour le moment, nous ne
croyons pas devoir faire systematiquement
des gastrectomies totales elargies pour
tous les cancers de lestornac. Dans une
neoplasie de l’antre, respectant la plus
grande partie de lestornac, l’envahissement
des ganglions para-pyloriques et preaortiques est bien plus a redouter qu’une
extension dans la partie proximale de
l’estomac. Toutefois l’experience des autres
cliniques et revolution de nos operes ont
montre Im portance3 delargir non seu-
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lement l’excision gastrique, mais de
s’attaquer aux relais ganglionnaires. En
effet, pour satisfaire les criteres dune
resection radicale, il ne suffit pas d’executer
1’excision large du cancer lui-meme, mais
d’attaquer egalement les zones de dis
tribution lymphatique. Les lymph atiques4
intramuraux de l’estomac ont une dis
position reticulaire. Il en resulte que la
metastase ganglionnaire ne se fera pas
necessairement dans la zone de drainage
immediate ou contigue au siege de la
lesion, mais qu’elle pourra se localiser
primitivement a n’importe lequel des relais
de drainage lymphatique. L’extension de
la lesion se fait d’abord dans la paroi gas
trique meme, principalement sous forme
d’une infiltration sous-muqueuse. Elle peut
se confiner longtemps a lestornac avant
d’envahir les ganglions regionaux.
Le drainage lymphatique de lestornac
se fait dans quatre relais ganglionnaires
principaux qui correspondent a peu pres
aux vaisseaux de lestornac (Fig. 1):

Fig. 1.—Le drainage lymphatique de lestornac
se fait dans les principaux relais ganglionnaires
s’echelonnant le long des arteres coronaire stomachique, gastro-epiplo'ique, hepatique et splenique.

1°—La chaine-coronaire dont les gang
lions s’echelonnent le long de l’artere
coronaire stomachique. Les ganglions de
cette chaine se sub-divisent en trois
groupes:
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(a ) Paracardiaque,
(b ) Groupe de la faux de la coronaire,
( c ) Groupe de la petite courbure,
2°—La chaine gastro-epiploique droite
comprenant les ganglions sous-pyloriques et
les ganglions situes le long de la grande
courbure dans Fepaisseur du grand
epiploon.
3°—La chaine hepatique constitute par
les ganglions situes le long de Fartere
hepatique et de sa branche pylorique et
par les ganglions retro-pyloriques depen
dant de la gastro-duodenale.
4°—Enfin la chaine splenique, dont les
ganglions sechelonnent sur le trajet de
Fartere splenique le long du bord superieur
du pancreas jusqu’au hile de la rate. II faut
rattacher a cette chaine quelques elements
sous-pancreatiques situes au-dessous d e la
queue du pancreas dont les efferents
gagnent les ganglions satellites de Fartere
splenique.
A Foperation, il est souvent impossible
de determiner par la palpation si les
ganglions de ces differen tes chaines sont
envahis ou non par le processus neoplasique
et seul Fexamen miscroscopique peut en
detecter Fenvahissement. Pour satisfaire
aux exigences d’une resection radicale, les
chaines de drainage lymphatique doivent
etre excisees en bloc avec Festomac, suivant
les concepts classiquement acceptes pour
la mastectomie radicale et les resections
coliques.
La gastrectomie totale devient alors une
gastrectomie totale elargie, c’est-a-dire,
gastrectomie totale avec resection de la
premiere portion du duodenum, ablation
de deux epiploons, splenectomie, resection
d’une partie du pancreas et du peritoine
pre-pancreatique. C’est cette intervention
radicale qui a ete pratiquee chez les vingt
derniers patients de cette serie, plus
precisement depuis 1951.
Technique.—Par principe,
la voie3
d’abord est abdominale. Elle permet
d’apprecier Foperabilite de la lesion, son
extension aux organes adjacents, les im
plantations peritoneales ou le developpement chez la femme de tumeur du type
Krukenberg dont la frequence s’etablit
entre 3 ou 5%. L’incision abdominale peut
facilement etre transformee en une abdominothoracique s’il y a infiltration de
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l’oesophage ou simplement si la voie ab
dominale n’offre pas un jour suffisant.
Le premier temps5 operatoire consiste
au decollement coloepiploique qui visualise
l’arriere-cavite des epiploons et permet de

constater l’etat du meso-colon et de con
firmer la resectabilite de la lesion. Le lobe
gauche du foie est recline a droite apres
section du ligament triangulaire. Le petit
epiploon est incise du pedicule hepatique
jusqu’a Foesophage. Celui-ci est sectionne
entre deux pinces. La rate est separee du
diaphragme par section du ligament
phreno-splenique et attiree vers la droite.
L’attaque se porte ensuite au niveau du
tronc coeliaque. La coronaire stomachique
est liee a son origine, la splenique pres
de son origine sur le bord superieur du
pancreas. Celui-ci est sectionne pres de
l’isthme et sa portion gauche est rabattue
vers la masse gastro-splenique avec le
peritoine pre-pancreatique, decolle de la
face anterieure du pancreas restant. Enfin
on procede a l’evidement des ganglions le
long de Fartere hepatique, le duodenum est
sectionne loin du pylore. La fermeture du
moignon duodenal est effectuee avec soin
par inversion de la muqueuse (F ig . 2 ).
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La continuity digestive est retablie par
l’anastomose d’une anse haute du jejunum
a l’oesophage, avec entero-enterostomie au
pied de Fanse. Toutefois les troubles
presentes par plusieurs malades nous ont
conduit a modifier cette technique d’anastomose. En effet beaucoup de nos operes
ont eu a souffrir de regurgitations acides,
de pyrosis ou de vraies douleurs sous forme
de brulements, rendant Falimentation

\
Fig. 3.—Procede en Y de Roux pour l’anas
tomose oesophago-jejunale.

difficile et precaire l’etat de nutrition. Pour
obvier a ces inconvenients, depuis quelques annees, nous avod’s recours a la
methode en Y de Roux pour l’anastomose
oesophagojejunale. Ce procede a permis a
un de nos gastrectomises, encore vivant
apres 5 ans mais souffrant d’une oesophagite intense, de revenir a la sante et de
continuer a bien se porter quatre ans apres
cette derniere operation.
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Le jejunum est sectionne a 25 cms en
viron de Fanse de Treitz. Le segment dis
tal, apres passage a travers le meso-colon,
est reuni a l’oesophage par une anastomose
termino-terminale ou termino-laterale selon
le cas. Le segment proximal est ferme a
son extremite et une entero-enterostomie
a large ouverture, c’est-a-dire d’au moins
8 cms de fagon a former un nouveau
reservoir pour le bol alimentaire, est
effectuee. Grace a cette technique, nous
n’avons pas eu a deplorer de symptomes
digestifs graves (Fig. 3).
Avec les methodes de reanimation actuelles, l’operation est bien supportee et les
suites operatoires sont d’une benignite
relative. Par la suite, ces operes sont naturellement exposes a des troubles de
nutrition plus ou moins marques. Certains
restent maigres, d’autres sont sujets a la
diarrhee par suite d’une mauvaise absorp
tion des graisses. Le metabolisme du fer
est frequemment trouble par Fabsence
d’acide chlorhydrique necessaire a la trans
formation des sels ferriques en sels ferreux.
Une anemie macrocytaire est apparue chez
quelques-uns de nos gastrectomises dont
la survie a ete assez prolongee. Une sur
veillance medicale attentive a ete neces
saire pour assurer a ces malades un traitement medical adequat.
En conclusion nous rapportons les resultats peu brillants mais convenables d’une
serie de 50 cancers gastriques traites par
gastrectomie totale. La technique employee
a evolue au cours de cette serie. L’intervention, limitee d’abord a l’exerese totale
de l’estomac, s’est elargie progressivement
pour devenir ce qui pourrait s’appeler une
gastrectomie regionale.
Nous considerons actuellement que cette
chirurgie elargie s’accorde avec les con
cepts admis dans le traitement des lesions
neoplasiques. Son emploi, chaque fois que
la chose est necessaire et possible, permettra peut-etre de sauver plus de vies ou du
moins d’en
prolonger quelques-unes.
Toutefois, meme si les methodes de trai
tement pre, per, et post-operatoire permettent d’envisager la gastrectomie totale
elargie sans risque prohibitif nous n’acceptons pas encore qu’elle doive etre le trai
tement ideal de tout epithelioma gastrique.
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R esume

Une serie de 50 cas de gastrectomies
totales pour cancer avance de l’estomac est
analysee au point de vue symptomes et
resultats.
Le symptome initial important est le
malaise epigastrique persistant. Ce signe
devrait toujours faire soupgonner au medecin consulte la possibilite du neoplasme
gastrique et 1’inciter a faire des examens
de controle suffisants.
La technique suivie est decrite avec ses
modifications au cours des annees.
Meme si les resultats sont peu brillants,
il est a esperer qu’avec un diagnostic encore
plus precoce ceux-ci seront meilleurs.
Par ailleurs, la gastrectomie totale elargie
est logique avec les concepts actuels de la
chirurgie cancereuse meme si elle ne doit
pas etre adoptee dans tous les cas.
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Su m m a r y
Fifty patients underwent total gastrectomy for
malignant lesions of the stomach; the authors have
followed up these cases in order to study the de
velopment of the condition and to determine fac
tors which might improve the results of surgery
in gastric cancer. If early treatment is taken to
mean operation within three months of the first
symptom, onlv one patient in six in this series
came within these criteria. The average time be
tween appearance of the first symptom and surgical
treatment was eight months, and more than a
quarter of the patients had had signs of gastric
cancer for over a year. Reasons for this delay in
clude the insidious nature of the disease, the
patient’s neglect, and sometimes the delay of the
physician in undertaking complete investigation.
Early symptoms include a sensation of weight
or distension after meals, vague pain, and vague
but persistent malaise. An ulcer Datient complains
of a change in the character of his pain, which
no longer yields to diet and alkalis. Less common
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symptoms at the onset were regurgitation, nausea
and vomiting, weakness, and anaemia. A patient
who complains of the onset of vague digestive
disturbance for the first time after the age of 40
should be investigated radiologically. Only in one
case did radiology fail to demonstrate the lesion;
in this one exception the suspicion was confirmed
by gastroscopy.
Of the 50 gastrectomized patients, 4 among the
first 25 died within 20 days of operation, whereas
none of the last 25 did. Of the 46 survivors, 37 are
dead after an average survival of 14 months. One
is alive after nine years.
In all cases there was an extensive lesion re
quiring a broad gastrectomy. Necessity for re
moving the associated lymph paths and nodes is
stressed. There are four groups of lymph nodes
involved: (1) the coronary chain along the coronary
artery; (2) the right gastro-epiploic; (3) the hepatic
along the hepatic artery; and (4) the splenic along
the artery. Since it is impossible to tell whether
these groups of glands are involved, dissection
should include excision en bloc of all these areas
in one piece with the stomach, the first part of
the duodenum, the two omenta, the spleen, a
part of the pancreas, and the prepancreatic peri
toneum. The authors have carried out this radical
excision in their last 20 cases.
The technique of operation is described; in the
later cases a jejuno-oesophageal anastomosis
(Roux en Y) has been practised to prevent acid
regurgitation and pyrosis with chronic oesophagitis.
Malnutrition of varying degrees is a common
sequel to this operation. Some patients are thin,
others have diarrhoea, and many have disturbances
of iron metabolism. Some survivors develop a
macrocytic anaemia. Careful follow-up is therefore
necessary.

IMPROVING RESULTS OF
GASTRIC CANCER THERAPY*
The problem of improving results of treatment
of carcinoma of the stomach is a formidable one.
Much hinges on earlier diagnosis, and we can
do no better than to quote Berkson and his
associates on this subject: “Between the time
when diagnosis of the cancer is first made and
five years later, 86 of 100 patients are lost. Where
are they lost? Twenty of the 86 are lost because
the lesion is found already inoperable when they
are first examined, 36 more are lost when, on
laparotomy, it is found that the lesion is not
resectable. Thus 5 6 of the 86, or 65% of the
losses, are accounted for by the patient’s arriving
at the physician’s door too late for surgical inter
vention to be of any assistance. There are 30
more losses, which, added to the 56 already lost,
make up the 86, four of these being hospital
deaths and 26 being deaths during the subsequent
five years. These 30 can perhaps fairly be con
sidered the genuine surgical loss, since in spite
of surgical effort they do not survive the fiveyear mark, but they represent only 35% of the
total five-year losses.”
♦ H a lle n b e c k , G. A. : S u rg ic a l tr e a tm e n t o f c a r c i 
n o m a o f th e sto m a ch . The S u rg ic a l C lin ic s o f N o rth
A m e ric a , M ay o C lin ic N um ber. A u g u st 1957. W .
B . S a u n d e rs C om pan y, P h ila d e lp h ia & L on d on ,
1957.
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AN EVALUATION OF THE
MANAGEMENT OF FRACTURES
THROUGH THE MIDDLE THIRD
OF THE HUMERUS*
J. C. KENNEDY, F.R.C.S.[C]
and J. K. WYATT, M.D., London, Ont.
s h a f t fractures have been treated
by many methods and recent writings are
grossly contradictory. Marcus Stewart1
stated in 1955 that “the hanging cast is the
method of treatment in fractures of the
humeral shaft”, but in the same year
Watson-Jones wrote, “Almost equally un
satisfactory is the hanging cast technique
used widely in the United States.”2 Magnuson, in his treatise on fractures,3 notes
that “perhaps no fracture of any long bone
in the body results in non-union more
frequently.” Whereas Charnley in his excel
lent monograph4 dismisses this fracture by
stating that “fractures of the shaft of the
humerus are the easiest of the long bones
to treat.”
The constant trend toward open reduc
tion in extremity fractures and the uncer
tainty of our staff in handling fractures
through the middle third of the humeral
shaft has led to a review of 78 such frac
tures in our centre. No cases have been
excluded and the variety of methods is a
measure of our previous indecision. Only
3 were compound, with the majority (42)
clean transverse fractures.
Our series bore out original observations,
that this fracture is one of a relatively
younger age group, the average being 31.6
years (2 to 77). Of this group 37% re
sulted from automobile accidents; in many
such cases, associated injuries necessitated
bed rest, and 19% of our patients received
additional injuries which were to keep them
in bed or wheelchair for varying lengths
of time. Such complications were constantly
kept in mind when consideration was given
to the initial method of treatment.

H um eral

D is p l a c e m e n t

It was early recognized when reviewing
both patients and radiographs in this series
s From the Division of Orthopaedic Surgery, Uni
versity of Western Ontario.

that it was impossible to draw any com
parison between this fracture and that
through the mid-shaft of the femur. Gross
overlapping of bone ends is most uncom
mon and length can be readily achieved.
Biceps, triceps, and brachialis are not
muscles designed to produce gross shorten
ing and rarely are they found interposed at
the time of operation.

78 MIDDLE-THIRD FRACTURES

COMPOUND
OBLIQUE
COMMINUTED
TRANSVERSE
SPI R A L

3
16
6
42
11
78

Fig. 1.

The two most common types of displace
ment were (1) lateral angulation, when the
fracture occurred in the usual location, just
below the insertion of the deltoid muscle;
and (2) anterior bowing, where the triceps
being more fibrous in extent often acts as
a posterior bowstring, producing anterior
angulation. In a careful scrutiny of original
radiographs in this series, it was felt that
only in occasional cases was displacement
formidable or comminution severe.
C lo sed M ethods

Closed methods of treatment were used
for 57 ( 73%) of the 78 fractures in this
series:
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Hanging Plaster ...................................................
Shoulder Spica ...................................................
Traction in Bed ..............................................
Elastoplast
.......................................... 4
2
Kirschner Wire .....................................
Combinations of Methods .................................
Intramedullary Kirschner W i r e ........................
Total No. of Cases

.................................

33
4
6
5
9
57

In assessing the end results it became ap
parent that a thorough understanding of
the principles underlying the use of the
hanging cast will suffice in advising on
the management of the vast majority of
fractures through the middle third o f the
humerus. One is always reluctant to accept
a method of treatment which does not con
form to the basic principles behind frac
ture healing, and the method of fixation
by the hanging plaster is anything but ade
quate— often motion is transferred directly
to the fracture site. Many articles refer
to the inadequacy of blood supply to this
region warning of the high incidence of
non-union.
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impairment of the endosteal blood supply
should not be common. If, however, the
fracture involves area IV it is likely that
the nutrient vessel entering this segment
will be severed. Serial radiographs of
fractures of the middle third of the hum
erus, treated by hanging plasters, provide
an excellent example of the “wave of osteo
genesis” theory as expounded by A. W .

71 HUMERI

H e a l in g

Our anatomy department has aided us in
our search for information on the problem
of blood supply. Oblique, spiral, and com
minuted fractures of the humeral shaft
result in a sizable area of bone involve
ment depending upon the periosteal blood
supply for healing. This is adequately fur
nished by the terminal branches of the
profunda brachii artery; in few cases is
this supply defective. Conversely, the clean
transverse fracture across the humeral shaft
with little periosteal disruption may rely
chiefly upon the endosteal blood supply
from the nutrient artery. Very little has
been written on the nutrient blood supply
of the humerus.
In a study of 71 humeri, examined in our
anatomy department, the location of the
nutrient foramina have been observed
and recorded. In this group, 97 nutrient
foramina were located.
Eighty-five per cent of this group were
located in the middle third of the humerus,
the area under question in our follow-up.
It is difficult to draw clinical deductions.
It does follow, however, that when a frac
ture occurs in area III, the nutrient artery
has a good chance of escaping injury, and

Ham.5 The slight motion admittedly per
mitted by the banging cast results in addi
tional haemorrhage, additional stimulus to
the periosteum, and further waves of osteo
genesis across the fracture site. Abundant
periosteal blood supply contributed by the
profunda brachii artery allows proliferating
osteogenic cells to form bone rather than
cartilage. In many of our cases endosteal
healing has been markedly delayed as com 
pared to other sites, which may be due in
part to damage to the nutrient artery in the
critical zone IV.
One must therefore accept the principle,
when managing fractures at this site with
the hanging plaster, that the periosteal
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blood supply is adequate and that abund
ant periosteal callus will form despite the
admitted fact that this method of fixation
does not provide perfect immobility.
D

is t r a c t io n

In the hanging cast technique the use of
weights has no place.

V o l.

1

very noticeable and one case progressed to
non-union. A period of 13.2 weeks was con
sidered the minimum of time for sufficient
periosteal callus to form to allow removal
of plaster. These figures compared unfav
ourably with the results of the simple hang
ing cast technique, where the plaster was
removed after about seven weeks.

Fig. 3 (above, left).-T h e weighted hanging cast. This encourages distraction at the
fracture sites. Fig. 4 (above, right).-The original hanging cast, which extends high into the
avilla Fig. 4a (below, righ t).-T h e hanging plaster extending to the level of the fracture or
slightly above.

Initial distraction across the primary frac
ture hsematoma encourages delayed union.
Irreparable damage may be done in the
first four or five days when the bone ends
become fixed with unhealthy callus in a
distracted position. A non-weighted but ex
cessively heavy cast may produce the same
picture.
When the principle of weight distrac
tion was employed in a group of patients
at one of our hospitals delayed union was

B o u n d a r ie s

W e have no strong personal feelings as
to the boundaries of the hanging cast.
Patients treated early in this series wore
casts from mid-palm to axilla, whereas sub
sequent casts were applied only to fracture
level or slightly above: anterior and pos
terior angulation are more readily controlled
by this latter method. The typical triceps
bowing which causes concern early has
been well handled by extending the plaster
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from mid-palm to just above the fracture
level, the elbow being at right angles and
the sling shortened. Conversely, the frac
ture with posterior angulation is better
controlled by a longer sling. W e have had
some success in correcting lateral angula
tion by positioning the loop for the sling
on the dorsum of the wrist.
D ependency

A reasonable degree of dependency for
the injured arm during the initial few days
is sufficient to obtain acceptable alignment.
Opponents of the hanging cast argue that in
order for this method to be successful, 24hour dependency is essential. This is not
the case. The patient is encouraged to
sleep in a semi-sitting position with his sling
in place, or stand as much as possible dur
ing the day, and to begin early active pen
dulum exercises. It is most unusual for
deterioration of position to occur after one
week. In a series of 33 carefully treated
cases, union occurred in all. The average
time for plaster immobilization was be
tween six and seven weeks.
In 19% of our cases multiple injuries
made complete bed rest a necessity. W e
have been unsuccessful in our attempts to
combine the hanging cast with traction, as
the unpredictable pull of weights through
the hanging cast creates many variants and
runs the risk of distraction.
In reviewing our cases we have been
agreeably impressed with a small series of
intramedullary Kirschner wires employed
when this problem of distraction arises. A
Kirschner wire threaded down the medul
lary cavity of the humerus and supple
mented by a hanging cast extending high
into the axilla has been employed in 9 out
of 78 patients, the majority of whom had
multiple injuries requiring complete bed
rest. The minor degree of fixation provided
by this wire has been a major factor in
diminishing pain in the supine patient.
Anatomical reduction has been obtained
in the majority. Rotation is not controlled,
but the pain and spasm created by the
bone ends slipping off is immediately elim
inated.
The procedure should be carried out
with strictly aseptic technique, the surgeon
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draping the field carefully and wearing
complete operating room apparel. A brach
ial block facilitates the procedure. As the
wire is introduced to the level o f the frac
ture, the assistant, wearing lead-lined
gloves, merely reduces the fracture into
position. The surgeon then threads the wire
to its ultimate depth. Infection risk is re
duced to a minimum as is the time of ex
posure to x-rays.
However, in the fight of our satisfactory
experiences with the hanging cast tech
nique, we feel that this procedure should
be reserved for the occasional patient who
is of necessity supine and when difficulty
is encountered with other methods o f closed
reduction.
O pe n M ethods

Having carefully reviewed this series of
78 fractures and noting the excellent results
which can be secured when the principles
behind the hanging cast technique are
meticulously applied, it becomes most dif
ficult to fist indications for open reduction.
Operation was carried out in 21 of our 78
cases (2 7 % ), this percentage seemed
alarmingly high and we were much cha
grined to note its ever-increasing occur
rence, which often appeared to be due to
impatience. Many cases had been given a
48-hour trial with the hanging plaster, ne
glecting in certain instances basic details
of the technique; if at the end of that time
the radiograph was considered unsatisfac
tory, the program was abandoned in favour
of open operation. The late Albert Key, in
discussing the hanging cast technique*
recommended a week of plaster suspension
before taking any radiographs. Although
we cannot fully subscribe to this idea, it
does bring out the point that a hanging
cast cannot fully reduce a fracture in 48
hours.
In reviewing the 21 (2 7 % ) open reduc
tions, a wide variation in methods of in
ternal fixation was displayed.
Plate
.....................................................................
Screw Nails ..........................................................
W ire Loops .................... , ..................................
Intramedullary Nail ..............................................
Bone Grafts ..........................................................
Total No.

o f c a s e s ......................................

6
5
6
1
3
21
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Fig. 5 (above).—This patient is supine because of head
injuries and fractured pelvis.
Fig. 5a (right).—An intramedullary Kirschner wire. The
fracture site was not opened.
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All methods provided satisfactory im
mobilization and we were unable to deter
mine from this series which method was
preferable: it must be adapted to the prob
lem confronted at the time of operation.
I ndicatio ns

fo r

O p e r a t io n

Compound fracture
Failure on conservative management
Nonunion
Associated radial nerve injury (?)

Compound fractures existed in only 3
of these 78 fractures despite the high inci
dence of motor vehicle accidents. Interposi
tion of soft tissues is a most uncommon
finding and in only 2 of 21 operated cases
was this feature mentioned.
A careful and unbiased review of our
open reductions in this series makes us feel
that 15 of the 21 were unnecessary (71% ).
Radiological and clinical follow-ups of the
patients who had had operation were on
the whole satisfactory but complications
did occur: infection, myositis ossificans and
radial nerve damage each developed in one
patient. Six had joint limitation, and one
malunion of the fracture.
Admittedly, the majority of fractures
subjected to surgery were of a more severe
nature; nevertheless, the numerous compli
cations which developed sound a cautious
note of alarm.
TORONTO

GENERAL

HOSPITAL
(BEAN)
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Associated radial nerve involvement
In many centres the presence of immed
iate radial nerve paralysis in association
with fractures of the middle third of the
humerus has been considered sufficient
justification for carrying out open reduc
tion, irrespective of the type of fracture.
Experience with our series of fractures,
and in other series reported in the litera
ture, does not lend support to this belief.
Seddon,7 writing on this problem a dec
ade ago, felt that a surgeon was most defin
itely justified in waiting at least four months
for spontaneous recovery. Bean, in an un
published review8 of this subject from the
Toronto General Hospital, noted 11 radial
nerve injuries in association with fractures
of the middle third of the humerus. Four
cases were due to local trauma at the time
of the fracture. In none of these was the
nerve found divided at time of operation.
In our series, fracture of the mid-shaft of
the humerus in 78 cases produced radial
nerve injuries in 7; in 5, paralysis was
noted immediately, and all were explored,
but in no case was there severance of the
nerve at the site of the fracture. In one
case angulation occurred where the radial
nerve bears closest association to bone, as
visualized at open operation, and it is con
ceivable that vigorous closed manipulation
VICTORIA

HOSPI TAL , LONDON

7 C A S E S (9%)
5 - f rom f r a c t u r e
I - f r om s u r g e r y
I - f r om c a l l u s

Fig. 6.—Incidence of radial nerve injury.
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might have produced severe local trauma
to the nerve in this case. In an isolated in
stance excessive callus formation resulted
in delayed radial nerve paralysis, first ap
pearing at 8 weeks; neurolysis at 11 months
did not improve the situation and tendon
transfers were carried out at a later date.
It seems obvious from these parallel
series that associated damage to the radial
nerve is not in itself an indication for
primary surgical interference.

Nonunion
Despite the tremendous variation in treat
ment the incidence of nonunion was sur
prisingly low, only one case requiring bone
grafting because of established nonunion:
this fact strongly supports the underlying
theme of this paper. The periosteal blood
supply is generous and no firm immobiliz
ation is required to obtain union, providing
initial dish-action is avoided and reasonable
position is obtained.
However, once established nonunion is
in evidence the problem becomes quite
complicated, as stressed by Watson-Jones,
and multiple procedures may have to be
carried out before union is eventually ob
tained. He feels that this complex problem
may be solved by employing an intrame
dullary nail with local cancellous bone
grafting. The use of autogenous bone is of
vital importance here— the fracture of one
of our patients twice failed to unite when
homogenous bone was employed, but pro
ceeded to rapid union with autogenous
bone, the method of mechanical fixation
being identical in all three instances.
Once again it must be emphasized that
initial distraction is a dangerous beginning
to the overall management of this fracture.
The use of weights has no place in the
precise technique of the hanging cast.
C onclusio ns

Fig. 7 (left).—An in
Fig. 7a (right).—Suc
dolent fracture with dis cessful consolidation with
traction at nine months. autogenous tibial bone.

1. The hanging plaster is the method
of choice in the treatment of fractures of
the mid-shaft of the humerus.
2. The incidence of open reduction in
the series of 78 fractures reported here is
much too high.
3. Associated radial nerve injury is not
in itself an indication for open reduction.
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4. The incidence of nonunion is sur
prisingly low.
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R esu m e
Les fractures de la diaphyse humerale sont
traitees par differentes methodes et les recents

OPEN REDUCTION O F
BEN N ETT’S FR A C TU R E0
F. P. DEWAR, M.D., F.R .C .S.[C ] and
W. R. HARRIS, M.D., F.R .C .S.[C ], Toronto
I n 1885, in his first description of the frac
ture that now bears his name, Bennett1
recognized that malreduction of the dis
placement leads to painful stiffness of the
trapezio-metacarpal joint. To control this
he advocated reduction of the fracture by
means of thumb traction combined with
lateral compression on the base of the
metacarpal. Subsequent studies,2 however,
have shown that this classic technique fails
to achieve a satisfactory reduction in all
cases, and that eventually arthrodesis of
the joint may be required to control pain.
Why is the closed method incapable of
producing a perfect reduction in every
•From the Division of Orthopmdic Surgery, To
ronto General Hospital.
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ecrits a ce sujet sont assez contradictoires. La
tendance augmentee vers la reduction ouverte des
fractures des extremites et 1’incertitude de leurs
assistants sur la meilleure ligne de conduite a
porte les auteurs a etudier 78 cas dans leur ser
vice.
II y a eu 3 fractures ouvertes. On a rarement
trouve un chevauchement important; le plus souvent, il y avait angulation laterale ou anterieure.
Dans 57 cas, ou 73% , il y a eu reduction fermee
avec resultats tres satisfaisants; l’addition de trac
tion avec des poids n’est pas justifiable et peut
amener de la separation des fragments. Neuf
patients avec des blessures graves necessitant le
repos au lit ont ete traites avec une broche de
Kirschner intra-medullaire; il y a eu reduction
anatomique chez la majorite, avec elimination
rapide du spasme et de la douleur.
Dans 21 cas, soit 27% , il y a eu reduction
ouverte et les auteurs estiment cette proportion
trop forte; 15 leur ont semble inutiles—le plus
souvent on etait intervenu parce qu’on avait ete
impatient; une periode d’essai de 48 heures n’est
pas assez longue. De meme, les auteurs estiment
que les lesions du nerf radial ne constituent pas
une indication suffisante pour la reunion sanglante
precoce. Dans le seul cas de manque d’union de
le fracture, on a du recourir a la greffe autogene.
L’etude de cette serie de 78 cas a demontre
aux auteurs que la vascularisation du tiers moyen
de 1’humerus est adequate pour une bonne re
ossification; l’immobilisation n’a pas besoin d’etre
rigoureuse, pourvu qu’on evite une separation par
traction trop energique, et qu’on assure une coap
tation raisonnable des extremites osseuses.

case? The answer to this question lies in
understanding that the injury is not basic
ally a fracture but rather a dislocation— a
dislocation that can occur only if the
medial collateral ligament of the joint is
ruptured. Usually the ligament ruptures by
avulsion of its metacarpal attachment,
carrying with it in the process a fragment
of bone from the hook-shaped process at
the metacarpal base (Fig. 1). Dislocation
of the thumb without fracture can and
does occur, and is fundamentally the same
injury, as once it occurs displacement is
maintained by the pull of the abductor pollicis tendon. Reduction therefore requires
three manoeuvres: traction, to reduce the
proximal displacement; medial pressure on
the base of the metacarpal to reduce the
lateral displacement; and finally, lateral
traction on the small fragment to hold it
snugly against the metacarpal shaft (Fig. 1).
It is clear that treatment by plaster and
pulp space traction corrects only the first
two elements of the displacement; the third
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Fig. 1.—(After Gedda and Moberg, 1953.) The
mechanics of Bennett's fracture. Reduction re
quires three forces: (1) traction on the metacarpal,
(2) medial pressure on the base of the metacarpal,
and (3) lateral traction on the small fragment.

Fig. 2 (below).—Authors’ method of introducing
a stainless steel wire suture for internal fixation.
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is not directly attacked. Although in most
instances apposition is sufficiently accurate
for a satisfactory result to ensue, in some
the persistent discrepancy in the joint line
leads to late osteoarthritis.
Direct attack on the small fragment by
open means is the only certain way of
securing a perfect reduction. This principle
is not new and has been advocated for
many years.5 The real problem lies in fix
ing the tiny piece of bone to the meta
carpal shaft once it has been accurately
replaced. A variety of methods have been
described; perhaps the most effective is
that of Gedda and Moberg,4 who transfix
the small fragment to the shaft by a Kirschner wire which is cut off subcutaneously.
This procedure would seem to have two
disadvantages: (1 ) the small fragment is
like a bead on a string, and is not snugly
apposed to the metacarpal shaft; and (2 )
the presence of the wire (which must be
left in place until union is complete) inter
feres with early function of the joint. It
seemed desirable to modify this method by
using a stainless steel wire suture, which
would hold the two fragments tightly to
gether and at the same time provide
secure enough fixation for movement to be
started early.
The operative technique we have de
vised is as follows. The joint is exposed by
a short incision commencing laterally over
the abductor pollicis longus tendon and
curved around the base of the thenar emi
nence (Fig. 2). The thenar muscles are
then retracted medially, exposing the joint
capsule. As soon as the capsule is opened,
the anatomy of the injury can be seen and
it may be established that traction and
compression from the lateral side alone
are insufficient to produce complete reduc
tion. The small fragment is freed with an
elevator, and held in the reduced position
with a towel clip. Two parallel drill holes
are then made through the base of the
metacarpal and the small fragment— the
holes can be started more easily by rotat
ing the thumb in the direction of opposi
tion, which exposes the outer side of the
metacarpal shaft. A No. 24 stainless steel
wire is threaded through these holes and
knotted on the outer side by means of the
wire-tying instrument.5 The major technical
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difficulty encountered is the position of the
tendon of abductor pollicis longus, which
lies in the way of the drill holes. In some
cases we have been obliged to divide the
tendon and re-attach it afterwards, without
any apparent ill-effect on the subsequent
function of the thumb. From a study of
dissecting-room specimens, it appears that
this difficulty would be eliminated by mak
ing the skin wound more distally. After
wound closure a firm flannelette dressing
is applied, and early movements are en
couraged.
We have carried out this procedure on
eight patients. In one the displacement re
curred, apparently due to the wire suture
cutting through the small fragment. In the
other seven the end result was satisfactory
(Fig. 3 ); all started movement of the
thumb within a few days of operation, and
all regained full movement and were back
at work within three to four weeks.

Fig. 3a (above).—Pre- and post-reduction A.P. views.
Fig. 3b (below).—Pre- and post-reduction lateral views.
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AN EXAMINATION OF THE
BILIARY SYSTEM WITH
CHOLOGRAFIN:
A Surgical -R adiological
C orrelation
Prelim inary R eport 0
L. R. HARNICK, M .D .,f
S. A. PIPER, M .D .f and
O. V. GRAY, M.D., F.R.C.S.[C],$ Toronto

T he introduction of a method of examin
ing the gallbladder and common bile ducts
by a recently developed preparation for in
travenous injection was followed by a feel
ing of considerable optimism with regard
to establishing a preoperative diagnosis in
people with persistent symptoms after
cholecystectomy. After the examination had
been used for a few months, it was felt
that certain assumptions might be made in
error, and because of this a review of
those cases which had been examined was
undertaken. This report is based on 228
examinations of the biliary system using in
travenous Cholografin (Squibb), and in
100 of these a surgical-radiological corre
lation was possible.
°Read at the meeting of the Royal College of
Physicians and Surgeons of Canada, Toronto,
Ontario, October 26, 1956.
fRadiologist-in-Chief, Toronto Western Hospital.
fRadiology Department, Toronto Western Hospital.
§Department of Surgery, Toronto Western Hospi
tal.
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R esume
D ’apres les auteurs, la methode classique de
reduction fermee de la fracture de Bennett est
nettement insuffisante dans une forte proportion
des cas. La lesion est en realite une luxation carpometacarpienne qui accompagne la fracture. La
coaptation du petit fragment osseux est difficile
a realiser; il en resulte de l’osteo-arthrite avec in
capacity du pouce. Le meilleur traitement consiste
en une reduction ouverte avec fixation mecanique
du petit fragment osseux. Les auteurs executent
une ligature au fil d’acier inoxydable. Pour rendre
plus facile l’insertion de la suture nietallique, ils
doivent parfois desinserer le tendon du long abducteur du pouce et le remettre en place. Apres
l’intervention un pansement de flanellette est
applique fermement. Chez 7 des 8 patients ainsi
traites il y a eu mobilisation de l’articulation au
bout de quelques jours et reprise du travail 3-4
semaines apres.

Physiology

In the normal patient with good liver
function, 90% of the Cholografin injected
is excreted by the liver, allowing rapid
visualization of the biliary duct system and
of the gallbladder as well if the opaque
media is able to pool there, and 10% ex
creted by the kidneys. It does not enter the
enterohepatic circulation, is not concen
trated by the gallbladder, and gives no in
formation regarding gallbladder function.
P reparation

of the

P atient

The proper preparation of the patient
was considered important, and these were
the routine orders given before the exami
nation; castor oil. 1h4> oz., h.s.; nothing to
eat or drink after midnight; no breakfast.
The examination was made the following
morning. No drug was used to disperse
troublesome gas when it was encountered.
Some of the patients had had previous
examinations with an oral drug (Telepaque), but in others that with Cholo
grafin was the initial examination. The pa
tients were examined on both an in-hospital and out-patient basis and were selected
for examination by their own physicians.
R outine

of

E xamination

The manufacturer’s suggested routine of
intravenous sensitivity test, administration,
and radiography was modified by making
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the following changes. The conjunctival
instillation was omitted; 40 c.c. of a 20%
solution of sodium salt or 20 c.c. of the
methylglucamine salt was injected rou
tinely; serial films were made at 5, 10, 15
and 30 minute intervals, and additional
ones at 1, 2, and 3 hours, or at other inter
vals as the radiologist thought necessary.
It was considered important that the exami
nation be under the continuous active
supervision of the radiologist in order to
obtain the maximum of information. Planography of the bile duct following filling
was not done and no attempt at “spot
filming” of the bile duct was made.
The average duration of the examina
tion of the patient after cholecystectomy
was one hour, and the gallbladder was
usually visualized within two hours, but
ideal filling was sometimes obtained at the
three- or four-hour interval. In one case, the
gallbladder shadow was first visualized in
24 hours.
The normal physiology of the patient was
not interfered with in any obvious manner,
such as by giving morphine in an attempt
to increase the opacity of the contrast
medium by augmenting choledochosphincter tone.
No attempt has been made to compare
the size of the bile ducts in those patients
with symptoms of biliary tract disease and
in those without. The radiologist’s impres
sion of the size of the common bile duct
proved to be accurate when compared with
the operation finding. In this series, any
common bile duct with a diameter greater
than 1.5 cm. in a patient after cholecystec
tomy, and greater than 1 cm. in the re
mainder, was considered enlarged. The sug
gested normal ducts showed a considerable
variation in size and were generally larger
in the patients after cholecystectomy. These
findings are in agreement with previously
published statements.2
No severe reactions were encountered in
this series. In one patient only 20 c.c. of
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Cholografin was injected because an urti
carial reaction developed, and in one other
the examination was not done because of
suggested sensitivity to the intravenous test
dose.

Surgical-R adiological C orrelation
In this report, normality as interpreted
radiologically was considered to mean a
normal size and absence of calculi; it did
not take into account the possibilities of
cholecystitis.
Of the 228 examinations, 100 were avail
able for correlation study. For purposes of
discussion, the 100 surgical cases will be in
cluded in Section A and the remainder of
those in this study will be discussed in
Section B.
S e c t io n A
Group 1: 12 cases; postcholecystectomy
(Table I).

In two of these the common bile duct was
not seen, both patients being clinically jaun
diced because of stones in the common duct;
one in addition had a stricture at the distal
end of the common duct. In six of the exami
nations, the common bile duct appeared to be
dilated and to contain calculi. These findings
were confirmed at operation and in addition
one person had a stricture at the sphincter of
Oddi. In one the common bile duct ap
peared dilated without calculi, dilatation sub
sequently being demonstrated to be the re
sult of a stricture at the sphincter. In the re
maining three the duct was of normal size, and
this was confirmed at operation.
In one of these 12 cases a cystic duct stump
was visualized and its presence confirmed at
operation.
In summary, no opaque medium was
visualized in two of the eight postcholecys
tectomy patients, both of whom were clini
cally jaundiced because of stones in the
common bile duct, and in the remainder
the radiological findings were confirmed at
operation.

TABLE I. — S e c t io n A, G b o u p 1. 12 C a s e s ; P o s t c h o l e c y s t e c t o m y
Roentgenological findings:

2 cases: Common bile duct not seen.
6 cases: Common bile duct dilated with calculi.
1 case: Common bile duct dilated without calculi.
3 cases: Common bile duct normal.

Surgical findings:

Stones in common bile duct in both; with stricture
in one.
Dilated common bile duct and calculi in all.
Dilated duct; stricture at sphincter.
Common bile duct normal in all.
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TA B L E II.— S e c t io n A, G r o u p 2. 9 C a s e s ; N o rm al -A p p e a r in g G a l l b l a d d e r

Roentgenological findings:
Total 9 cases: Gallbladder appeared normal*.
1 case: Common bile duct not seen.
3 cases: Common bile duct dilated with calculi*.
2 cases: Common bile duct dilated; no calculi.
3 cases: Common bile duct normal.
‘ Denotes roentgenological error.

Group 2: Nine cases; normal-appearing gall
bladder (T a b le II).

Surgical findings;
Gallbladder normal in 7; 2 contained calculi.
Small calculus in normal common bile duct.
Common bile duct dilated with calculi in 2; dilated
duct with stricture, no calculus, in 1.
Dilated duct with stricture, in both.
Normal common bile duct in all.

regard to b o th the gallbladder and the
common b ile duct were confirmed.

In nine of the examinations the gallbladder
appeared normal. In two of these cases calculi
were demonstrated in the gallbladder at opera
tion, and in the remainder no calculi were
found. The two radiological errors were in
cases of poorly visualized gallbladder, one of
them being a case of congenital haemolytic
jaundice with the gallbladder filled with mul
tiple small calculi. These calculi were not
demonstrated by previous Telepaque examina
tions.
In this same case the common bile duct was
not visualized but contained a single small
calculus in a normal sized duct. In three cases
the common bile duct was considered to be
dilated with calculi present; in these three
cases the dilated ducts were demonstrated at
operation, all having a stricture at the sphinc
ter. Two of these had a single calculus above
the stricture, without a calculus in the gall
bladder, and in the other no calculus in the
duct was demonstrated at operation and the
stricture was considered to be due to chronic
pancreatitis. In three the common bile duct
was considered normal, and in two it was re
ported dilated without calculi. The findings in
these five cases were confirmed.

In all of these 26 cases calculi were demon
strated in the gallbladder at operation; in 3
of these, intravenous Cholografin demonstrated
calculi that had not been revealed by the oral
drug.
In all of the 26 cases opaque medium was
also demonstrated in the common bile duct.
In seven of these the common bile duct was
reported to be dilated and to contain calculi.
Six of these were confirmed at operation; in
one the duct was considered to be of normal
size, no calculi being felt within it, but the
duct was not explored. In four the radiographs
were reported as showing a dilated common
bile duct without calculi; three of these were
correct, but in the fourth a calculus was found
which had not been described previously. In
14 of the 26 examinations the common duct
was considered normal and was found to be
so at operation. In one of the 26 cases the
common bile duct was reported to be of nor
mal size but to contain a calculus; at operation
the common bile duct was reported dilated
and was explored, but no calculus was found.

In summary, calcu li in the gallbladder
w ere not dem onstrated in two out of nine
cases, and a suggestion of calculi in a di
lated duct in one of these was not con
firmed at operation. In the remainder of
the cases the roentgenological findings in

In summary, in two cases radiographs
w ere reported to indicate choledocholithiasis, a finding not confirmed at operation,
and in one a calculus in a dilated common
duct was n ot detected radiologically after
intravenous administration of Cholografin.

Group 3: 26 cases; gallbladder containing
calculi (T a b le III).

T A B L E I I I .— S e c t io n A, G ro u p 3. 26 C a s e s ; G a l l b l a d d e r C on ta in in g C a l c u li

Roentgenological findings:
Total 26 cases: Gallbladder with calculi.
7 cases: Common bile duct dilated with calculi*.
4

cases: Common bile duct dilated, no calculi*.

14 cases: Common bile duct normal size (no
calculus).
1 case:
Common bile duct normal size with
calculus*.
Denotes roentgenological error.

Surgical findings:
26 cases: calculi in gallbladder.
Common bile duct dilated with calculi in 6; 1 duct
normal, no calculus.
Common bile duct dilated, no calculi, in 3; dilated
with calculus in 1.
Common bile duct normal in all.
Common bile duct dilated, with stricture, but no
calculus.

October 1957

EXAMINATION WITH CHOLOGRAFIN

39

TABLE IV.—S e c t io n A, G r o u p 4. 53 C a s e s ; N on -V isu a liz a t io n of G a llb l a d d e r
Roentgenological findings:

Surgical findings:

Total 53 cases: Gallbladder not visualized.
14 cases: Common bile duct not seen.
29 cases: Common bile duct normal.
3 cases: Common bile duct dilated with calculi.
7 cases: Common bile duct dilated without calculi*.
*Denotes roentgenological error.

Gallbladder present in all.
Biliary or liver lesion in 13; 1 unknown.
Common bile duct normal in all.
Dilated common bile duct with calculi in all.
Dilated common bile duet without calculi in 6;
dilated with calculi in 1.

All other roentgenological findings were
confirmed at operation in the 26 cases.
Group 4: 53 examinations; gallbladder not
visualized (Table IV).
In 14 of these, contrast medium was not
visualized in either the duct or gallbladder:
in 13 the presence of biliary or liver disease
was considered responsible for non-visualiza
tion, and in the other no reason for non
visualization was apparent from the records.
The following were the diseases present: in
fectious hepatitis, 1; biliary cirrhosis, 1; sec
ondary carcinoma of the liver with stones in
the cystic duct and mucocele of the gallblad
der, 1; mucocele of gallbladder with stone in
cystic duct, 1; gangrene of the gallbladder, 2;
acute cholecystitis, 1; obstructive jaundice due
to impacted calculus in 2 cases, and to carci
noma in the region of the ampulla of Vater in
4. In the remaining 39 of this group of 53
the common bile duct was seen; 29 were re
ported as normal, 3 dilated with calculi, and
7 dilated without calculi. At operation all the
findings were confirmed except in one case
where a reportedly dilated duct was found to
contain stones as well.
In these latter 39 cases in which opaque
medium was visualized in the ducts but not
in the gallbladder, the following were the find
ings at operation: stones impacted in the cystic
duct or in the neck of the gallbladder, 13;
dense adhesions in the region of the cystic
duct, 4; one case of draining sinus from the
gallbladder; and in the remaining 21, calculi
in the gallbladder or neck of gallbladder.
In this situation, i.e., visualization of the gall
bladder but not of the common bile duct, a
report indicating obstruction at the cystic duct
or neck of the gallbladder would probably
be valid.
Summarizing, in this group of 53 cases no
opaque medium was seen in 14, in all but
one of which disease of the biliary tract or
liver was demonstrated. In the remaining
39 the liver excreted Cholografin, as indi
cated by the opaque medium in the duct

system, and there was sufficient reason in
each case to explain why the gallbladder
was not visualized. A calculus in a dilated
duct was not demonstrated by the roent
genograms, but otherwise operation con
firmed the radiological findings.
This series of 100 proven cases is too
small for percentage calculation of accuracy
but does indicate a high degree of accuracy.
S
B (Relating to the remaining 128
examinations—no operation performed).
Group 1: 57 postcholecystectomy patients
(Table V).
e c t io n

TABLE V.—S ection B, G ro u p 1. 57 C a s e s ;
P ostcholecystectomy

1 case: Common bile duct not seen (obstructive
jaundice).
5 cases: Common bile duct dilated with calculi.
1 case: Common bile duct dilated, no calculi.
50 cases: Common bile duct of normal size.

In one of these the common bile duct was
not demonstrated, the patient having obstruc
tive jaundice (clinically); in five cases the
common bile duct appeared to be dilated and
to contain calculi; in one it was considered
dilated without calculi; and in the remaining
50 the duct was considered to be within
normal limits.
Group 2: 30 cases; normal-appearing gall
bladder (Table VI).
TABLE VI.—S ection B, G ro u p 2. 30 C a s e s ;
G allbladder A ppea r ed N orm al

27 cases: Common bile duct normal.
1 case: Common bile duct not seen (infectious
hepatitis).
1 case: Common bile duct dilated with calculi.
1 case: Common bile duct dilated, no calculi
(infectious hepatitis).

In this group of 30 cases, the common bile
duct also appeared normal in 27, was di
lated with stones in one, dilated without cal
culi in one, and was not visualized in one,
the latter 2 patients being considered clinic
ally to have infectious hepatitis.
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Group 4: 24 cases; gallbladder not visual
ized (Table VIII).
In five cases the common bile duct was
also not visualized. Three of these patients
were jaundiced, one was known to have an
obstructed common bile duct, and the reason
for non-visualization of the common duct in
the fifth case was not apparent from the
records. In the other 19 cases, the common
bile duct was reported normal in 10, dilated
with calculi in 2, and dilated without calculi
in 7.
Sum m ary

Fig. 1.—Postcholecystectomy: dilated
duct containing calculi. (Prescott)

Group 3: 17 cases;
gallbladder (Table VII).
TABLE

2
2
1
12

cases:
cases:
case:
cases:

VII.— 17 C a s e s ;
Common
Common
Common
Common

bile
bile
bile
bile

common bile

abnormal-appearing

G a l l b l a d d e r A bnormal

duct
duct
duct
duct

not seen.
dilated with calculi.
dilated, no calculi.
normal.

In one case in this group a polyp was sug
gested; in the remaining 16, calculi were
demonstrated.
The common bile duct was not demon
strated in 2 cases, appeared dilated with cal
culi in 2, dilated without calculi in one, and
normal in the remaining 12.
TA BLE V III.
24 C a s e s ; G a l l b l a d d e r

IQ cases:
2 cases:
7 cases:
5 cases:

Common
Common
Common
Common

not

V isu a l iz e d

bile duct normal.
bile duct dilated with calculi.
bile duct dilated, no calculi.
bile duct not seen.

of

Section B

In only 6 of these 128 cases was opaque
medium not demonstrated in some part of
the biliary system. The reason for non
visualization was not apparent in one, four
had clinical jaundice, and one was known
to have an obstructed common bile duct.
In reviewing the total series of 228 cases,
it was found that, in 44 cases in which
the gallbladder was present, both the oral
medium and Cholografin had been used.
In 30 of these cases Cholografin demon
strated at least part of the biliary system
after failure of visualization with the oral
drug: in 19 of these the common bile duct
only was visualized and in 11 both gall
bladder and common bile duct were visual
ized. As a result of this finding it is our im
pression that, in those cases with an equi
vocal clinical diagnosis of biliary tract dis
ease in which oral drug examination has
failed to demonstrate the biliary tree, the
additional examination with Cholografin is
indicated. It would appear that the possi
bility of arriving at a preoperative diagnosis
is considerably enhanced where Cholo
grafin examination is performed after an
unsuccessful attempt with Telepaque.
It is interesting to note that in one case
where a fistula existed between the com
mon bile duct and the duodenum the ex
amination with Cholografin indicated a
completely normal biliary tree: at subse
quent examination with Telepaque the gall
bladder was not visualized. Although this
circumstance is rare, it does further indi
cate that the primary use of Cholografin
is in demonstrating the patency of the
duct system as a whole, and that it bears
no relationship to actual gallbladder func
tion.
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C onclusions

(1) Intravenous Cholografin is a safe
and valuable addition to the roentgenologi
cal examination of the gallbladder and
ducts. None of our cases demonstrated any
real drug toxicity. The examination was not
considered to be a substitute for the oral
administration of opaque medium, but was
considered a valuable addition. It does not
replace the need for a careful clinical
evaluation.
(2 ) The correlation study indicated a
high degree of accuracy of the examination.
(3) Errors of interpretation, as indi
cated, were in many cases a result of poor
visualization of the biliary system.
(4) In 22 of the 228 cases, no visualiza
tion of opaque medium in any part of the
biliary tree was obtained. Disease in the
biliary system or liver was demonstrated
in 15 of these at operation, 5 of the remain
der had obstructive jaundice clinically, and
in the other 2 no clinical information was
available.
It is our opinion that use of the intra
venous medium is a good method of
demonstrating the biliary system.
(5 ) Visualization of the common bile
duct without visualization of the gall
bladder proved to be due to disease in

Fig. 3.—Calculi in a grossly dilated common
bile duct. Gallbladder normal. (Lang)

all cases, and in most was the residt of ob
struction at the cystic duct or neck of the
gallbladder.
(6 )
The examination was not successful
in the presence of jaundice.
Addendum

Fig. 2.—Calculi in a gallbladder. (Walsli)

Our experience with the use of morphine
to produce sphincter closure at the ampulla
has been limited to four cases. In these it
was used after non-visualization of the
biliary tree in the routine manner and
where the van den Bergh estimation was
within limits considered normal. Onequarter grain of morphine was given 15
minutes before the injection of Chologra
fin and then the examination was done in
the manner described. In all four cases
visualization of the biliary tree was
obtained.
On the basis of this very limited experi
ence we feel that the use of morphine for
sphincter control is indicated when non
visualization follows the routine examina
tion and the van den Bergh estimation is
normal.
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Resume
Dans ce rapport sur l’emploi de la ch olo 
g r a f in
par voie intra-veineuse dans* l’examen
des voies biliaires, les auteurs etudient les resultats
obtenus avec une serie de 228 patients. Chez le
sujet ayant une fonction hepatique normale, 90%
du produit injecte est excrete par le foie, ce qui
permet une opacification rapide des voies biliaires
y compris la vesicule si rien n’empeche son remplissage. Le colorant n’est toutefois pas concentre
par le cholecyste et ne donne pas de renseignement sur la fonction vesiculaire. La balance de la
dose injectee, soit 10%, est excretee par les reins.
La technique employee par les auteurs consiste
en une injection intra-veineuse, chez le patient a

M ASSIVE PULM O NARY
HAEMORRHAGE FR O M
BR O N C H IEC TA SIS °
B. A. JACKSON, M.D., F .R .C .S JC ],
F.R.C.S.Ed. and
R. B. LYNN, M.D., F.R.C.S., F.R.C.S.Ed.,
Saskatoon, Sask.

T he most usual clinical features of bron
chiectasis are chronic cough and the expec
toration of varying amounts of sputum in a
young person whose life has been chequ
ered by recurrent attacks of pneumonia,
sequelte of the respiratory complications of
childhood whooping cough, or, less com
monly, measles. Often the cough and
sputum are less troublesome in the summer
months, and in adults the acute respiratory
flare-ups may become much less frequent
"From the Department of Surgery, University
Hospital, University of Saskatchewan, Saskatoon.
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jeun depuis minuit, d’une dose de 40 c.c. de solu
tion a 20% du sel sodique ou de 20 c.c. du sel
methylglucamine. II est important que le malade,
une fois injecte, soit sous la surveillance active
du radiologiste. On n’a rencontre aucune reaction
grave au produit, tout au plus dans 1 cas une
reaction urticarienne et dans 1 autre cas, l’epreuve
de sensibilite intra-veineuse s’est revelee positive
et 1’on n’a pas complete 1’examen.
Les patients ont ete divises en 2 groupes:
A—Dans 100 cas on a pu controler les renseignements radiologiques par l’intervention chirurgicale, on a constate un taux d’exactitude
eleve; en 3 occasions on a trouve a l’examen intraveineux des calculs non montres par la voie orale.
B—Dans les 128 autres cas, il n’y a pas eu in
tervention et 6 fois seulement on n’a pu demontrer
les voies biliaires; chez 4 de ces patients il y avait
ictere.
Les auteurs ont l’impression que dans les cas de
lesion presumee des voies biliaires qui n’a pu
etre confirmee par la voie orale, l’examen additionnel a la ch o lo g r a fin est indique, permettant d’en arriver a un diagnostic preoperatoire plus
precis.
En conclusion, l’examen a la ch olog ra fin
intra-veineuse est d’une aide precieuse dans
I’examen des voies biliaires lorsque la voie orale
laisse des doutes. Il ne peut remplacer l’examen
oral, car la c h o lo g r a fin ne renseigne pas sur
le pouvoir de concentration et de vidange de la
vesicule. Les erreurs d’interpretation resultent dans
bien des cas d’une mauvaise opacification; le
manque d’opacification depend surtout de troubles
de la fonction hepatique. Dans les cas ou on a pu
voir le choledoque sans la vesicule, c’est qu’il y
avait lesion des voies biliaires et le plus souvent
obstruction du cystique ou du col de la vesicule.

although the cough and the sputum usually
remain unaltered or increase. Most authori
ties agree that haemoptysis is more common
in bronchiectasis than it is in pulmonary
tuberculosis2’ 5’ 9 — in fact, recurrent hasmoptyses may be the sole complaint of
some bronchiectatic patients. Failure to
recognize the association of this clinical
picture with “dry” or “uninfected” bron
chiectasis, in which respiratory complaints
are minimal or absent, has cost many pa
tients unnecessary months in sanatoria.
What is less well known is that massive
pulmonary haemorrhage may be the sole
presenting symptom of bronchiectasis.3’ 4’ 8
The paucity of reports of such cases has
stimulated us to record and comment upon
our experience with haemoptysis of such
size as to overshadow other symptoms.
Case 1.—R.C., a 33-year-old Indian trapper,
was perfectly well until the autumn of 1953
when he had pneumonia associated with
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cough and massive haemoptysis (2000 c.c. in
4 days); there was no sputum but he had pain
localized to the front of the right chest. He
was admitted to hospital, where his condition
cleared with antibiotic treatment. He remained
well until the autumn of 1954, when he had
a further bout of coughing associated again
with massive haemoptysis but without sputum,
pain, or chest infection. On this occasion he
required two pints of blood. He was dis
charged fit after six weeks’ hospitalization. In
February 1955 the patient was readmitted to
a local hospital and was transfused with seven
pints of blood for haemoptysis which continued
for three weeks but was not associated with
sputum or chest infection. He was transferred
to the University Hospital in May 1956 for
investigation and treatment.
Past and family histories were non-contribu
tory and functional enquiry revealed no com
plaints referable to his health. Physical exam
ination revealed no abnormalities. The patient
was well developed, and without clubbing of
the fingers.
Investigations.—l i b 92%; 7600 white blood
cells per c.mm., with a normal differential
count; erythrocyte sedimentation rate 14 mm.
in 1 hour; platelets 250,000 per c.mm.; Kahn
reaction negative; bleeding, clotting, and pro
thrombin times were normal. Sputum culture
was negative for tubercle bacilli; tuberculin
test gave a positive reaction. Chest radiographs
and planigrams of the right bronchial tree were
normal; serial radiographs of the upper gastro
intestinal tract were negative for oesophageal
varices, gastric or duodenal ulcer, or other
abnormality. Bronchoscopic appearances were
normal, but bronchograms showed bronchiec
tasis of the posterior basal segments of the
right lower lobe (Fig. 1 ).
Progress.—On June 6 the patient suddenly
coughed up two pints of blood; emergency
bronchoscopy revealed the source of bleeding
as the right lower lobe although no actual
bleeding point was seen. He was given one
pint of blood and responded well. On June 8
he had a further massive haemoptysis of 600700 c.c.; his blood pressure fell from a normal
level of 125/90 to 110/65 mm. Hg and his
pulse rate rose to 150 per minute, with right
chest pain and dyspnoea. Sedation and blood
transfusion were ordered and the patient pre
pared for emergency lobectomy. Recurrent
haemoptysis continued, but three hours after
the initial severe haemorrhage it was felt that
his condition was satisfactory and he was
transferred to the operating room. During a
difficult intubation under local anaesthesia,
however, haemoptysis recurred and cardiac
arrest developed. Immediate thoracotomy and
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Fig 1.
cardiac massage restored the heart beat but
the patient never recovered consciousness and
died 15 hours later.
Autopsy revealed saccular bronchiectasis of
the right lower lobe; no gross bleeding point
could be detected and even with serial sec
tions no source of recent bleeding could be
detected microscopically.

This patient is an example of massive
haemoptysis being the sole presenting
symptom of bronchiectasis. His case illus
trates the danger of delay once the diag
nosis has been established and the disease
located, and also shows the danger of in
tubation under local anaesthesia in such
circumstances.
C a se 2.—S.R., a 15-year-old schoolgirl, had
had pneumonia and pleurisy following measles
at the age of 9 years. After this she suf
fered from recurrent chest colds and pleuritic
pain in the left chest, and during the last year
had developed a productive cough. For four
days before admission she had coughed up a
cupful of blood daily. Her past history was
otherwise irrelevant, as was her family history.
On examination she was thin and pale, with
basal rales on the left.
Investigations.—Hb 80%; 9400 white blood
cells per c.mm. Infiltration of the left base
was apparent on chest radiograph, and bron
chograms showed well-marked bronchiectasis
of all divisions of the left lower lobe.
Progress.—L eft lower lobectomy was per
formed and the patient’s postoperative course
was uneventful. Pathological examination of
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the excised lobe confirmed advanced bron
chiectasis of a cylindrical type.
This girl’s case illustrates the m ore usual
picture of bronchiectasis bu t one in which
recurrent haemoptyses overshadow other
sym ptom s.
C a s e 3.—F . C ., a 19-year-old Indian labourer,
was perfectly well until September 23, 1956,
when without warning he coughed up blood
for two hours—“several pints.” He was treated
locally by a nurse and sent to hospital the
next day. Recurrent haemoptyses continued for
two weeks, at the end of which time he was
transferred to the University Hospital for in
vestigation and treatment. Past and family
histories and functional enquiry were non-informative. At no time had he any sputum, and
postural treatment and physiotherapy after
hospitalization failed to produce any. The pa
tient was a well developed young Indian male
with questionable clubbing of fingers; there
were no other relevant findings on clinical
examination.
Investigations.—Kb 92%; 6150 white blood
cells per c.mrn., with 10% eosinophils but an
otherwise normal differential count; erythro
cyte sedimentation rate 21 mm. in 1 hour;
platelets 560,000 per c.mm.; bleeding, clotting,
and prothrombin times were normal. Sputum
culture was negative for tubercle bacilli;
tuberculin test was positive. Radiographs of
the chest showed linear scarring in the pos
terior part of the right lower lobe. Planigrams
of the bronchial tree were normal; and serial
radiographs of the upper gastro-intestinal tract
showed no abnormality.
Progress.—On October 6 he had a sudden
haemoptysis of 200-300 c.c. He was treated
by sedation and his condition settled; the next
day his haemoglobin level was 80%. On October
8, while watching television, he had a sudden
bout of coughing which was followed by a
haemoptysis of about 200 c.c. of bright red
blood. This was controlled within a few min
utes with sedation, but 2 hours later he sud
denly coughed up about 1200 c.c. of blood
and became shocked. His blood pressure fell
to 80/60 from a normal level of 125/80 mm.
Hg. Immediate blood transfusion was given,
and the patient transferred to the operating
room at 1:00 a.m., October 9. Radiograph of
the chest now showed haziness of the whole
of the right lung and especially the right base
(Fig. 2 ). Bronchoscopy revealed the source of
bleeding as the right lower lobe. A Carlens
catheter was put in place and right lower

Fig. 2.
lobectomy performed at once. The patient’s
postoperative course was uneventful.
Pathological examination showed minimal
bronchiectasis of posterior segments of the
right lower lobe, but no definite bleeding point
could be discovered on gross or microscopic
examination of the specimen.
This boy is an exam ple of “dry” bron
chiectasis in which the sole symptom was
m assive pulm onary bleeding, recurrent and
exsanguinating. H is case shows that em erg
ency resection is occasionally indicated, and
that there is little correlation between the
extent of disease, which m ay be slight, and
the degree of bleeding.
C a s e 4 —G.F., a 25-year-old schoolteacher
and housewife, had had whooping cough at
the age of 6 years, since when she had suf
fered from chronic cough and expectoration of
large amounts of sputum. Haemoptysis first
occurred when she was 19 years old, and had
recurred each winter for the past 5 years,
usually associated with a chest cold. Seven
months before admission and two weeks after
the delivery of her child she developed severe
haemoptysis, varying from an eggcupful to a
pint daily for a week. When this had not
settled after one week’s conservative treat
ment the patient was transferred to the Uni
versity Hospital, on December 24. Her past
history was not otherwise relevant, and family
history and functional enquiry were not con
tributory. Physical examination revealed a thin
white woman in no distress. Her right ear
drum was perforated. She had diminished ex
pansion of the left lower chest, with slight
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ing bronchus during resection, to p reven t
spillage o f blood into normal lung.

Fig. 3.
dullness and moist rales at both lung bases,
but no finger clubbing.
Investigations.—Hb 69%; 14,350 white blood
cells per c.mm. Sputum culture was negative
for tubercle bacilli, and radiographs of her
chest revealed no abnormality.
Progress.—On December 26 she coughed up
100 c.c. of bright red blood; she was given seda
tion and her condition settled, but her haemo
globin level had fallen to 62%. On December
29 she had a further massive haemoptysis and
her blood pressure fell from a normal level of
118/70 to 85/40 mm. Hg. Bronchoscopy
showed a normal right bronchial tree, but the
left lower lobe bronchus was filled with clot,
which was aspirated. There was no evidence
of tumour or ulceration, but continued bleed
ing from the left bronchial tree made good
visualization impossible. The patient was trans
fused with two pints of blood, and on Decem
ber 30 left lower lobectomy was performed,
at which time the patient had a further
hemorrhage. Postoperative bronchoscopy re
vealed clot in the right main stem bronchus.
This was removed, but the first postoperative
radiograph showed the right upper lobe to be
collapsed because of aspirated blood (Fig. 3 ) ;
her postoperative course was otherwise un
eventful.
Pathological examination of the specimen
showed cylindrical bronchiectasis of the left
lower lobe, but no specific source of the
haemorrhage could be identified.
T h e case of this young woman is an ex
am ple of recurrent massive haemoptysis as
the predom inant symptom, and illustrates
the desirability of blocking o ff the offend

C a s e 5 .—M.M., a 48-year-old housewife, was
admitted with a 30-year history of chronic,
non-productive, morning cough, first appear
ing after pneumonia when she was 17 years
old, and a 14-year history of recurrent hasmoptysis. At first the haemoptysis, although occur
ring monthly, was minor, but during the last
two years there had been several episodes of
massive bleeding. For the most recent episode,
three months before the present admission,
she had been treated in hospital for a month.
Tuberculosis had been ruled out and left basal
bronchiectasis confirmed at a local sanatorium.
In v estig ation s—Hb 78%; 8500 white blood
cells per c.mm. Chest radiographs and bronchograms confirmed left lower lobe and lingular
bronchiectasis.
Progress.—L eft lower lobectomy and lingulectomy were perfonned during a quiescent
phase, and the patient’s postoperative course
was uneventful. Cylindrical bronchiectasis was
reported by the pathologist.

T h is is a good example of ch ro n ic re 
curring m inor haemoptyses finally cu lm in a t
ing in gross bleeding from a long-stand ing
"dry” bronchiectasis.
C a s e 6.—M .S., a 21-year-old woman, was
admitted to hospital with a history of re
current non-productive cough since she had
had whooping cough at the age of 2 years,
and a 15-year history of recurrent severe
htemoptysis. Her cough had never been
troublesome and often was absent for long
periods, but became productive of foul
smelling greenish sputum, mostly in the morn
ing, when she had chest colds. For the last
15 years recurrent bouts of massive haemopty
sis, brought on by exertion, had prevented
her leading a normal life. The last attack
had occurred one month before admission
when, while leaning over to pack a suitcase,
she suddenly coughed up a large amount of
blood. She was admitted to hospital im
mediately and during the next two days five
further hasmoptyses occurred: the total loss
was estimated at three quarts!
Physical examination showed a healthy
young woman, the only abnormal findings
being dullness to percussion at the right base
and crepitations at both bases which dis
appeared on coughing.
Investigation s.—Hb 75%; 7000 white blood
cells per c.mm.; erythrocyte sedimentation
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This woman’s case is an example of
gross haemoptysis from a “dry” bronchi
ectasis complicated by irritation and prob
ably vessel erosion by a broncholith. The
latter probably accumulated from recur
ring, organizing blood clot following the
repeated bleeding episodes.
P athologic Anatomy of
B ronchiectatic H aemorrhage

Fig. 4.
rate 44 mm. in the first hour; Kahn reaction
was negative. Urine was normal. Sputum
grew no tubercle bacilli. Radiography of the
chest showed elevation of the right leaf of the
diaphragm, shift of the heart to the right, and
bronchiectasis of the right lower lobe bronchi
which could be seen on the ordinary film
(Fig. 4 ). Bronchography verified right lower
and middle lobe bronchiectasis (Fig. 5).
Progress.—Right lower and middle lobec
tomy was performed and the patient’s post
operative course was uneventful. The path
ologist reported cylindrical bronchiectasis of
marked degree. There was a hard black
broncholith, measuring 2.3 x 0.6 x 0.5 cm.,
in the right lower lobe bronchus.

Fig. 5.

Blood-streaked sputum
of mild to
moderate degree usually arises from ex
cessive granulations which develop in
dilated bronchi during the recurrent bouts
of pneumonitis which punctuate the course
of bronchiectasis. Such hasmoptyses will
occur at some time in approximately 50%
of patients suffering from bronchiectasis.
Although this type of haemoptysis is more
frequent in adults, saccular bronchiectasis
is the commonest cause of haemoptysis in
childhood.1
Massive haemoptysis (100 ml. or more)
occurs rarely, although one source7 states
that fatal haemoptysis is found in “less than
1% of cases” which suggests that massive
pulmonary haemorrhage in bronchiectasis
is far from rare. In contrast to the minor
hasmoptyses caused by exuberant granula
tions, massive bleeding results from
erosion of the arteries of the affected
bronchi. Special studies have shown that
there is great enlargement and tortuosity
of the bronchial arteries in bronchiectatic
specimens, and numerous anastomoses
develop between the bronchial and pul
monary arteries.6’ 10 The communications
between the two circulations are multiple,
and are most extensive in the walls of
bronchiectatic sacs in the segmental bron
chi. Many years may elapse between the
inception of the disease and the onset of
hagmoptysis. This length of time is related
to the gradual expansion of the bronchial
artery collateral circulation and the bron
chial-pulmonary artery anastomoses in re
sponse to repeated infection, and the
hypertrophy of muscle and lymphoid
tissue in the diseased segments of lung.
Thus it is that 75% of patients with
hasmorrhagic bronchiectasis are beyond
the age of 19 years.5
Rarely indeed is the actual bleeding
point recognized on examination of the
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scopy and bronchography should be done
to locate the source of the bleeding and
the extent of the disease. An actual bleed
ing point was seen in only 6 of 138 bronchiectatics reviewed by Jackson and
Diamond,5 but it is possible to determine
the segment or lobe of the lung from
which the blood is issuing. The distribu
tion of bronchiectasis complicated by
bleeding is that of bronchiectasis in gen
eral, i.e., usually in the lower lobes, as in
all of our cases and the majority of those
reported elsewhere. It is our opinion that
once established disease has been identi
fied in a patient who has had recurrent
haemoptysis, pulmonary resection should
be performed as soon as possible, as undue
delay may lead to a fatal outcome
(Case 1).
When the patient presents with massive
D iscussion
pulmonary haemorrhage the management
Massive pulmonary haemorrhage is well- is less clear-cut. Since fatal haemoptysis
documented as a complication of pulmo complicating bronchiectasis is rare, we feel
nary tuberculosis, bronchogenic carcinoma, that initial treatment should be conserva
pulmonary vascular malformation, lung tive, with sedation, bed rest, and blood
abscesses, and bronchial foreign bodies, transfusions. If the patient’s condition
but bronchiectasis has rarely been impli settles, after two to three days’ complete in
cated as a source of gross haemoptysis, vestigations, particularly bronchography,
even though one report shows an incidence may be carried out. However, if frequent
of 15%.5 Contrary to common belief, how recurrent haemoptyses develop during in
ever, haemoptysis is more common in vestigation or if the initial haemorrhage is
bronchiectasis than in any other non- gross and continuous, emergency measures
tuberculous or tuberculous chest dis should be instituted and bronchoscopy per
formed to determine the site of haemor
ease.1’ 2’ 5’ 9
When bronchiectasis is complicated by rhage. The advisability of bronchoscopy in
massive pulmonary haemorrhage,
the the face of frank haemorrhage is contro
haemorrhage itself is not infrequently the versial; but if it is performed carefully dur
first evidence that the patient has this dis ing a quiescent phase, under general anaes
ease. Antecedents, when present, include thesia to prevent anxiety and discomfort to
chronic cough, low-grade fever, chest pain, the patient and to prevent his straining or
and slight to moderate blood spitting cul coughing, the source of bleeding may be
minating in the final episodes of severe located. Once this is established the pa
haemorrhage. The patient is most likely tient may be treated conservatively, and
to be a male between the ages of 10 and operated upon later when symptoms have
30 years—the decade with the highest subsided, in the confidence that, should
incidence is that of 20 to 29 years.5 Al bleeding recur, its source is known. It is
though immediate death from the gross our opinion that, in suitable cases, if the
haemoptysis of bronchiectasis is rare, a source of bleeding can be clearly estab
patient with recurrent haemoptysis is in lished by bronchoscopy, a bronchial
imminent danger of an exsanguinating blocker or Carlens catheter should be
haemorrhage and his condition warrants introduced and immediate pulmonary re
emergency investigation and treatment.
section carried out. Whether operation is
If the patient is seen in the prodromal immediate or delayed, the offending
stages or in a quiescent period, broncho bronchus should be excluded; otherwise
gross specimen after resection, and this
was true in our experience. Even careful
histological examination may fail to reveal
a single damaged vessel, although oc
casionally an eroded artery in the bron
chial wall may be identified on serial
section. Saccular bronchiectasis is slightly
more frequent than the cylindrical type as
the source of bleeding, but definite abscess
formation, said to be usually present,7 was
not found in our group or in any of the
cases reported in the literature. In fact,
the disease need be not at all advanced
to cause haemorrhage of an alarming
degree. In two of our patients and in
several of those reported in the literature
the bronchiectatic changes were in no
measure comparable to the bleeding they
had caused.
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continued or recurrent bleeding during
the procedure may cause flooding of
the normal lung with blood (Case 4 ).3
“Fortunately, the prognosis for life in
these patients is excellent, for, although the
haemorrhages are prone to recur over a
period of many years and at times may be
so profuse that they cannot but occasion a
good deal of alarm, experience has taught
us that the likelihood of their resulting in
death of the patient is extremely small”
(Jackson and Diamond, 1942).5 This con
servative approach to the problem of the
patient with haemorrhagic bronchiectasis
may have been preferable before thoracic
surgery was as safe as it is today, but, at
present, urgent or immediate pulmonary
resection is undoubtedly the procedure of
choice in these circumstances.
Su m m a r y

Bronchiectasis as a source of massive
pulmonary haemorrhage overshadowing the
more classical symptoms of the disease is
described. Such haemoptysis must be
treated as an emergency: investigations
should not be prolonged and resection pro
ceeded with as soon as bronchoscopy and
bronchography have delineated the dis
eased area, which is almost always in a
lower lobe in a young adult.
The authors would like to thank Dr. E. M.
Nanson and Dr. I. M. Hilliard for permission to
publish Case 1.
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R esu m e
L ’hemorragie massive est bien connue comme
complication de la tuberculose pulmonaire, du
cancer bronchogenique, des anomalies vasculaires
pulmonaires, des abces pulmonaires et des corps
etrangers des branches; on sait moins que
l’hemoptysie est plus frequente dans la bronchiectasie que dans toute autre maladie pul
monaire.
Quand la bronchiectasie est compliquee d’une
hemorragie massive, e’est souvent le premier symptome qu’en presente le malade. Les antecedents
montrent parfois une toux chronique, un etat
febrile modere, de la douleur thoracique et de
petites hemoptysies. Bien que la mort immediate
suive rarement la premiere hemorrhagie massive,
l’etat du patient demande une investigation
immediate et un traitement rapide. Si le malade
est vu dans un intervalle tranquille, la bronchoscopie et la bronchographie permettront de
localiser la source de Fhemorragie. Le plus souvent
ce sera l’un des lobes inferieurs. Une fois le
diagnostic etabli, une lobectomie d’urgence
s’impose.
Si le patient presente une hemorragie massive,
le traitement initial sera conservateur: sedation,
repos au lit, transfusions—apres quelques jours, on
pourra proceder aux examens. S’il y a des
hemorragies continuelles, on aura recours a des
mesures d’urgence: on fera les investigations
bronchiques sous anesthesie generate pour eviter
la douleur, l’anxiete et prevenir les efforts; une fois
la source de Fhemorragie determinee, le malade
sera traite conservativement et opere lorsqu’il aura
recupere suffisament. Les auteurs sont d’opinion de
bloquer la bronche affectee en attendant et
pendant Fintervention, pour eviter Finondation du
poumon normal.
En somme, Fhemorragie pulmonaire massive
doit etre consideree comme une situation
d’urgence; les investigations ne doivent pas etre
prolongees indument, et l’on doit proceder a la
lobectomie des que la bronchoscopie et la bron
chographie ont delimite le siege de Fhemorragie.
Les auteurs rapportent 6 cas pour appuyer leur
opinion.
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CARCINOMA OF THE BREAST0
W ILLIA M A. MACLEAN, M .D.,
F.R.C.S.[C], Winnipeg, Man.
T h is r e p o r t is of a survey of all cases of
breast carcinoma in females admitted to
the Winnipeg General Hospital during
the 10-year period 1940-1949 (545 cases),
with analysis of pathology and type and
extent of operation performed. Five-year
survival rates of the entire series are re
ported (536 cases followed up), and the
10-year rate of those cases (318) followed
up since 1940-1946. The five-year results of
the 1940-1946 group have been reported
previously1 and will not be reconsidered in
this paper.

It is well known that the 10-year survival
rate after treatment of breast carcinoma
is 10-20% below the 5-year figure. This is
due mainly to two reasons:
(1 ) Metastases may develop and cause
death during the period 5-10 years
after treatment.
(2 ) The death rate from intercurrent dis
ease is bound to rise as the follow-up
period lengthens. This rate may in
clude some deaths not associated with
recurrence of malignant disease, but
all these must be included in the
group “dead of disease”. Hence the
true 10-year survival rate can be based
only on those patients alive at the
time of assessment, although some of
the patients dying in the 5-10 year
period showed no evidence of malig
nant disease and were probably cured
of it.
The five-year survival rates of our cases
are presented despite this known loss, for
comparison with those obtained by other
workers in other centres.
M a t e r ia l

At the Winnipeg General Hospital dur
ing 1940-1949, carcinoma of the breast was
diagnosed in 546 patients: one of these was
a male, and as one case is too small to be
of statistical significance it was excluded
°From the Departments of Surgery of the Uni
versity of Manitoba and the Winnipeg General
Hospital.
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from this study. Only 9 of the 545 patients
in the series have been lost to follow-up,
representing a successful follow-up rate of
98.3%, which compares favourably with
all other reported series, even from state
or government controlled agencies. The
credit for this belongs to the Tumor Reg
istry of the Manitoba Cancer Relief and
Research Institute at the W innipeg Gen
eral Hospital.
Thirty-eight cases were considered in
operable at the time of diagnosis: this
group included only those showing evi
dence of distant metastases, i.e., Stage IV
of the Manchester classification had this
classification been used. (T h e criteria o f
operability of Haagensen and Stout2 had
not been defined when work on this series
commenced, but it is interesting to note
that in another series, when radical mastec
tomy was performed on cases which fitted
their criteria for inoperability, 40% sur
vived for 5 years.3) The remaining 507
were subjected to operation, with an oper
ative mortality of 0.59% (3 deaths).
Simple mastectomy was performed 44
times. The indications for such a procedure
are not always apparent in retrospect, but
generally it was to remove a foul, ulcerat
ing, Stage IV tumour or to remove a breast
after biopsy had shown the neoplasm to be
non-infiltrating. In addition, some were
performed because more radical proce
dures were contraindicated on grounds of
age or concurrent disease. Approximately
half of these simple mastectomies were
undertaken for cure, and the others for
palliation only. The radical mastectomy
procedure of Halsted,4 with a few minor
variations, was carried out in all other
cases (463 patients).
The age of the patients was between 24
and 90 years at the time of diagnosis, the
average being 54.1 years.
Five-year Survival Rates
The 5-year survival rate of the 539 cases
followed up was 48.3%; the crude survival
rate of all the 545 original cases was 47.5%
(Table I). (The crude survival rate may
be defined as the number o f patients sur
viving five years after treatment or diag
nosis, calculated against all patients with
breast cancer seen at the hospital during
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this period of time.) This figure corres
ponds well to that of 48.3% reported by
Watson5 in reviewing experience in Saskat
chewan, and is considerably higher than
that reported by McWhirter,6 who cited a
5-year crude survival rate of 42% after
simple mastectomy and radiation. Cases of
primary breast carcinoma treated by Halsted mastectomy had a survival rate of
52.4%, which compares favourably with
those given in the Memorial Hospital series
reported by Urban7 (54.4% ) and the Uni
versity of Pennsylvania series reported by
Boyd and his co-workers8 (4 3 % ).
Of more interest locally, perhaps, is the
comparison of this later result with the
previously reported 5-year figures in the
earlier years of the study, which were
44.5% of all cases and 48.4% with radical
mastectomy only.1 This 4% increase in the
5-year survival rate of the group treated
by radical mastectomy is due in part to
improved surgical technique, but mainly
to earlier diagnosis—a result of the public
educational program carried out in the
past decade in this area.
No attempt at preoperative classification
of these breast neoplasms into the stages
of the Manchester classification has been
made. This classification, so widely used in
Britain, stages breast malignancies as fol
lows: in Stage I the tumour is confined to
the breast; in Stage II the axillary nodes
are involved; in Stage III the tumour is
still regional but is extending beyond the
breast as evidenced by fixation; and Stage
IV denotes remote metastases or extensive
disease. In this series we have correlated
prognosis of treatment results with the find
ings on pathological examination of the
axillary node tissue removed (Table II).
C arcin om a

of th e B rea st,
H o s p it a l 1940

W in n ip e g G e n e r a l

- 1949
(545 cases, including 9 not followed-up)
TA BL E I . — P a t ie n t s S u r v iv in g 5 Y e a r s a f t e r
O p e r a t io n

Cases followed up (536).......................
Cases undergoing surgery (498).........
Radical mastectomy (454)..................
5-year crude survival rate of all cases
(545)..................................................
TA BL E I I .— P a t ie n t s
a fter

259 (48.3%)
259 (51.8%)
238 (52.4%)
259 (47.5%)

S u r v iv in g 5
R a d ical M a stec to m y

Axillary nodes not involved (206)... .
Axillary nodes involved (248).............

Y ea rs

153 (74.2%)
85 (34.2%)

V o l. 1

Ten-year Survival Rates
Of the 325 cases eligible for inclusion in
this group, 7 were lost to follow-up ( a suc
cess rate of 97.8% ) and 22 had not under
gone operation. The 10-year survival rate
of all cases followed up is 34.9%, and the
crude survival rate 34.1% (Table III).
Axillary lymph node involvement is re
ported in Table IV.
C a rcin o m a

o f t h e B r e a s t , W in n ip e g
H o s p it a l , 1940 - 1946

G en eral

(325 cases, including 7 not followed-up)
TA B L E I I I . — P a t ie n t s S u r v iv in g 10 Y'e a r s
a fter

O per a t io n

Cases followed up (318).......................
Cases undergoing surgery (296).........
Radical mastectomy (224)..................
10-year crude survival rate of all cases
'( 3 2 5 ) .................................................

I l l (34.9%)
I l l (37.5%)
96 (42.8%)
111 (34.1%)

T A B L E IV . — P a t ie n t s S u r v iv in g 10 Y e a r s a f t e r
R a d ical M a stecto m y

Axillary nodes not involved (100)... .
Axillary nodes involved (124).............

69 (69 %)
27 (21.7%)

Comparison of Tables II and IV makes
clear that the highest death rate of these
patients occurring 5-10 years after treat
ment is in the group in which the axillary
nodes were positive. The five per cent
death rate in the group in which the axil
lary nodes were negative may be attributed
to distant metastases and/or intercurrent
disease.
The death rate of patients with carci
noma of the breast is still high and much
work has been done recently in an attempt
to reduce the figures. Many workers feel
that the conventional radical mastectomy
is an inadequate operation for many cases
of breast cancer. This has led to two di
vergent programs: (1) Professor McWhir
ter of Edinburgh advocates limiting the
field of surgery in breast cancer, and relies
on simple mastectomy and radiotherapy
postoperatively. As was mentioned with
this method of treatment, he has reported
a 42% 5-year survival rate of all cases; our
result of treatment, chiefly by radical mas
tectomy, is 47.5%. This 5.5% increase in
“salvage” rate by the more radical proce
dure is significant, and in our opinion
demonstrates the superiority of radical mas
tectomy over simple amputation and radia
tion as the therapy of choice for operable
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breast cancer. (2 ) The other program is
that pioneered by Dahl-Iversen,9 Wangen
steen,10 Margottini,11 and Urban.7 This ex
tends the classical radical mastectomy to
include further nodal drainage areas: W an
gensteen—the supraclavicular, mediastinal,
and substernal nodes; Urban, Dahl-Iversen,
and Margottini—the internal mammary
chain in inner quadrant and central lesions.
Urban3 has carried out internal mam
mary node dissection with radical mastec
tomy on more than 250 patients: of the
first 215 patients so treated, 14% had in
volvement of the internal mammary chain
only, and 24% had involvement of these
and of the axillary nodes also— a total of
38% of patients in whom the standard
operation would not have encompassed the
disease.
Urban3 has recently reported his first
five-year follow-up with the extended oper
ation. Although the number of cases in the
initial years is small, 62% are free of the
disease 5 years after operation. Patients
alive 3 or 4 years after operation appear
well, and he feels that the salvage rate
from this disease in operable patients can
be increased by 10%.
In the present series, a breakdown of re
sults with reference to original site of
tumour was carried out. A 5-year survival
rate of 52% was obtained with 251 outer
quadrant lesions treated by radical mastec
tomy; that of 139 inner quadrant and cen
tral lesions (suitable for the Urban proce
dure) was 50%. It would seem beneficial,
therefore, to extend the operation in inner
quadrant lesions if survival can be in
creased by 10% as suggested by Urban.
Radiation therapy was frequently but by
no means constantly administered in this
series, so that no evaluation of its effects in
conjunction with surgical therapy can be
made. Our usual procedure at present is to
give postoperative radiation to the axilla,
supraclavicular fossa, and internal mam
mary chain in those cases showing axillary
node involvement at operation. Preopera
tive radiation is not used.
No evaluation of palliative treatment in
metastatic breast cancer is made in this
study. It should be mentioned, though, that
studies with hormones, radiation, and de
privation surgery are very stimulating, and

undoubtedly these methods of treatment
will be of considerable importance in this
phase of the disease in the future.
Su m m a r y

1. A study of 545 cases of breast cancer
in women, over a 10-year period, is re
ported from Winnipeg General Hospital.
2. Ten-year crude survival rates of
34.1% and 5-year crude survival rates of
47.5% were achieved.
3. In our hands, the radical mastectomy
of Halsted achieved a 52.4% 5-year sur
vival rate and a 42.8% 10-year survival
rate.
4. These figures indicate a superiority
of radical mastectomy over the McWhirter
method of treatment.
5. Early indications are that the exten
sion of mastectomy to include removal of
regional lymph nodes, as practised by
Urban, may increase the survival rates by
10% of those cases in which the tumour
occupies the central or inner quadrant of
the breast.
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Resume
Ce travail analyse 545 cas de cancer du sein
traites au Winnipeg General Hospital durant la
periode de 1940-1949. Seulement 9 des 545 patientes n’ont pas ete revues par la suite. Trentehuit patientes ont ete considerees inoperables au
moment du diagnostic; les 507 autres ont ete
operees, avec 3 deces; dans 44 cas, il y a eu
mastectomie simple. Les 463 autres ont subi la
mastectomie radicale de Halsted.
Le taux de survie apres 5 ans des 536 cas suivis
est de 48.3% , alors que Watson de Saskatchewan
rapporte 48.3% et McWhirter 42% . Le taux de
survie a la suite de la mastectomie d’Halsted est
de 52.4% , alors qu’Urban rapporte 54.4% et Boyd
43% . Le taux de survie apres 10 ans, incluant
22 malades qui n’avaient pas ete operees, est de
34.9%.

FAM ILIAL POLYPOSIS OF THE
LARGE IN TESTIN E0
JAM ES R. McCORRISTON, B.A., M.D.,
C.M., M.Sc., F.R .C .S.fC ], F.A.C.S.,
Montreal

F amilial intestinal polyposis is a heredi
tary condition in which large numbers of
adenomatous tumours develop in the colon
and rectum. It is an uncommon disease but
an extremely serious one.

Symptoms arising from the presence of
polyps of the large intestine rarely appear
before childhood or early adult life al
though the condition has been found in
newborn infants. The earliest symptoms
may be recurring attacks of diarrhoea ac
companied by the passage of blood and
mucus in the stool. When diarrhoea is severe
and blood loss is marked the patient gradu
ally becomes anaemic and poorly nourished.
Carcinoma of the large bowel in the pres
ence of the disease occurs very frequently
and often at a rather young age. It is prob
able that carcinoma eventually develops in
all cases of polyposis if prophylactic treat
ment is not carried out and if the patients
live long enough.
In familial polyposis of the colon and rec
tum there is proliferation of the glandular
epithelium of the mucosa which leads to
the formation of sessile and polypoid tu
mours.1’ 2 W hile still very small the lesions
“From the Department of Surgery, Royal Victoria
Hospital and McGill University, Montreal.
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Le taux de mortalite due au cancer du sein est
encore eleve et il s’est fait beaucoup de travail
pour l’abaisser. McWhirter d'Edimbourg preconise la mastectomie simple avec irradiation con
secutive; son taux de survie de 5 ans est de 42%
alors que Mclean rapporte 47.5% apres mastec
tomie radioale. Une autre ecole, dont DahlIversen, Wangensteen, Urban, recommande en
plus de la mastectomie radicale l’extirpation des
ganglions susclaviculaires, retro-sternaux, mediastinaux, et ceux de la chaine mammaire interne.
Urban rapporte une survie apres 5 ans de 62% et
pretend qu’il pourra atteindre 72% . L ’auteur de
cet article a employe aussi Firradiation des autres
ganglions dans les cas montrant de l’envahissement axillaire. Letude presente ne concerne pas
le traitement palliatif des metastases cancereuses
par les hormones, la chirurgie ovarienne, qui sera
sans doute d’une grande valeur dans Favenir.

are merely scattered patches of epithelial
hyperplasia. As the lesions become larger
they assume the histologic structure of ade
nomas, while the intervening mucosa may
remain normal or become hyperplastic. It
seems that all the tumours are benign at
first but, after varying periods of time,
carcinoma arises in one or more of the
adenomas. Malignant change in an ade
noma is manifested by an increase in size,
darkening of colour, firmer consistency
and, finally, ulceration.
It has been clearly demonstrated that
familial polyposis of the large intestine is
transmitted from parent to offspring as a
dominant characteristic; in most families
the affected parent is a heterozygote and
the other parent a normal homozygote. It
has been stated that the “degree of pene
trance” of polyposis varies to some extent
from family to family and it may be found
that the expression of the condition is
influenced by environmental factors.
A very extensive investigation of 41
“polyposis families” was carried out at St.
Mark’s Hospital, London, England, and
from this several important conclusions
were drawn.1 The average age at the onset
of symptoms was 20 years; symptoms rarely
appeared before the age of 10 or after the
age of 40 years. Carcinoma was diagnosed
most frequently approximately 15 years
after the onset of symptoms ( at an average
age of 35 years), although it occurred
earlier in many instances. In fatal cases the
average age at the time of death was be
tween 41 and 42 years. This was in sharp
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contrast with the average age at death from
rectal cancer which was, in 1948, approxi
mately 68 years. Familial polyposis affected
males and females equally and both trans
mitted the condition to their children. Only
one-half of the children in most of the
families affected inherited the condition
and, as a rule, only those affected could
transmit it to the next generation. There
was considerable variation between fami
lies in the severity of the abnormality and
the liability to cancer development. In
those families in which polyposis developed
early in life, cancer frequently appeared
within 10-15 years, whereas in those in
which it developed later the pre-malignant
interval was longer. It was concluded that,
if polyposis is not evident by the age of
40 years, it is not likely to develop in a
member of an affected family.
D iagnosis

There are three general ways in which
the diagnosis of multiple polyposis may be
established: (1) examination of the bowel
when the patient has experienced sugges
tive symptoms and has sought medical aid;
(2) routine examination of the bowel during
the investigation of symptoms due to some
other condition; and (3) examination of the
intestines of relatives of a patient known
to have the disease and of members of an
affected family.
The necessary examinations include
proctoscopy, barium enema x-ray examina
tion and, if the latter shows no evidence
of polyps, barium enema examination with
air-contrast technique. If the family history
is positive for polyposis, repeated procto
scopic and radiological examinations are
advisable3 at intervals of one year; such
routine examinations of the symptom-free
members should probably be begun when
the subjects reach the age of 10 years.
T reatm ent

53
the form of surgical treatment must depend
on the severity of the disease. The best
treatment of polyposis, in the absence of
carcinoma, is:4'6 (1) biopsy and fulguration of rectal lesions; (2) total colectomy,
partial removal of the rectum, and ileoproctostomy; (3) subsequent close observa
tion with periodic proctoscopic examina
tions and removal of new rectal polyps
if and when they appear.
The following conditions make it neces
sary to alter the foregoing therapeutic
approach:
I. Carcinoma of the rectum.
II. Closely-set rectal polyps with marked
hyperplasia, ulceration or secondary
infection (in this instance biopsies may
miss actual carcinoma and fulguration
of benign lesions is not practicable).
When one or the other of these con
ditions is present the treatment must
be more radical and carried out in two
stages7’8 (a) abdominoperineal resec
tion of the rectum and pelvic colon;
(b) colectomy, with establishment of a
permanent ileostomy (a few weeks
after the first stage).

FAMILIAL POLYPOSIS OF LARGE INTESTINE

The treatment of polyposis of the large
bowel is surgical and must be planned in
accordance with the specific features of
each case. Carcinoma of the bowel must
be treated by the widest possible excision
with full realization that carcinoma is often
multifocal. If carcinoma has not appeared,

C ase R eports

The following outline summarizes what
is known of four generations of a typical
family with familial intestinal polyposis.
The three patients whose treatment is de
scribed are members of the third genera
tion.
Case I.—Mrs. E.T.M., aged 25 years.
The diagnosis of polyposis was made in
1951 by Dr. R. G. Baxter by means of sig
moidoscopy after learning of the family history
of polyposis. The patient was then 21 years of
age and had never had symptoms referable
to the intestinal tract. A barium enema x-ray
study including air-contrast technique revealed
no demonstrable abnormality of the colon.
Surgical treatment was carried out in two
stages: (1) On February 9, 1952, biopsy and
fulguration of 35 small polyps in the rectum
and lower pelvic colon were performed, clear
ing the lower 22 cm. of the bowel of polyps.
(2) On February 14, 1952, 7.5 cm. of the
terminal ileum, the cascum, the entire colon
and the upper portion of the rectum were re
moved and an end-to-end ileoproctostomy
established. The length of the rectal remnant
was 14 cm.: this length was known because
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F a m il y “T ”

1st generation

2nd generation

3rd generation

4th generation

—fe m a le .................
(died 7 years ago,
aged 27, with in
testinal obstruc
tion ; colon and
rectum removed
for polyposis)

fem ale* aged 5 years

m a le f

—fem a le* aged 31
m ale* aged 60
fe m a le f

(colectomy for
polyposis)

—fem a le* aged 29

—fem a le*

male f
-fem ale
(died aged 42:
polyposis and
carcinoma of
colon)
fem ale
(died aged 4 0:
polyposis and
carcinoma of
colon)

fem ale* aged 4 years

aged 27

I —fem a le * (Case 1)
aged 25
(colectomy for
polyposis)

—;fem ale * (Case 3)
aged 23
(colectomy for
I polyposis)

—m ale* (Case 2)
aged 21
(colectomy for
polyposis)
fmedical history not known.
*alive and well.

the distal portion of the specimen had fulguration wounds over an 8-cin. segment and sub
sequent sigmoidoscopy revealed the anastomo
sis to be at the 14 cm. level. She was dis
charged on the 12th postoperative day. Since
this date her bowel function has remained
satisfactory, with three bowel movements per
day (one after each m eal); only occasionally
does she have a fourth in the evening after
having eaten raw fruits or vegetables, and has
never had to get up at night for this reason.
There has been no anal irritation or proctitis
and she has perfect anal continence. Procto
scopy at intervals has not revealed the appear
ance of any new polyps. The last examination
by the author was made on September 1, 1955,
and since then she has been examined by her
physician where she now lives.
Examination of the specimen in this case
revealed the presence of hundreds of small
sessile and pedunculated polyps, ranging in

diameter from 1 to 8 mm., throughout the large
bowel. The excised segment of ileum was
normal. Microscopic examination of many
proved them to be benign adenomatous
polyps.
C ase 2.—Mr. C.T., aged 21 years.
This patient was symptom-free but came for
examination because of the family history of
polyposis. Proctoscopy revealed the presence
of polyposis. Barium enema x-ray examina
tion revealed no abnormality.
Surgical treatment was carried out in the
same way as in the case of his older sister
(Case 1) and since that time his bowel func
tion has been very similar to hers. Biopsy and
fulguration of 29 polyps in the lower 24 cm.
of the large bowel were carried out on March
17, 1956. Total colectomy with partial proc
tectomy and end-to-end ileoproctostomy was
performed three days later, with anastomosis
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14 cm. from the anal orifice. The postoperative
course was uneventful and he was discharged
from the hospital on the 14th postoperative
day. The specimen contained hundreds of
small benign polyps and fulguration wounds
were seen in the distal 10 cm. of the specimen.
The portion of ileum removed (10 cm. in
length) was normal.
On June 1, 1956, 8 polyps were removed
and their bases fulgurated in the remaining
14 cm. of rectum. These polyps had been
missed at the time of the first operation be
cause of their extremely small size. On October
29, 1956, sigmoidoscopy revealed the pres
ence of two very tiny rectal polyps and
arrangements were made for their fulguration
in January 1957.
Case 3.—Mrs. C.T.M., aged 23 years.
This patient came for examination because
of the family history of polyposis and be
cause another physician had found polyps in
her rectum. Sigmoidoscopy confirmed the diag
nosis of polyposis but the barium enema x-ray
study demonstrated no lesion.
The surgical treatment was the same as that
given to her brother and sister (Cases 1
and 2). On May 19, 1956, 24 polyps were
removed from the lower 22 cm. segment of
the large bowel. On May 24, 1956, total colec
tomy and partial proctectomy were performed.
The ileoproctostomy was established 13 cm.
above the anal orifice. Her postoperative
course was complicated by the development
of deep phlebothrombosis in the right lower
extremity which necessitated prolongation of
her convalescence in the hospital. She was
discharged on the 22nd postoperative day.
Her bowel habits are very similar to those
in Cases 1 and 2 and she has no postoperative
disability or dietary restrictions. Her stools, as
in the first two cases, are always semiformed
or soft.
The specimen consisted of 9 cm. of ileum,
the caecum, colon and upper part of the
rectum. There were fulguration wounds in
the lower 9 cm. of the specimen. There were
hundreds of small benign polyps in the speci
men but the ileum was normal.
T ec h n ic a l F eatures

In each of the three cases described no
complications of multiple polyposis of the
colon and rectum had arisen; the polyps
were discrete and small and the interven
ing mucosa was normal. The situation in
each case was therefore eminently suitable
for the method of treatment employed.

Only short segments of ileum were re
moved, so as to disturb the functions of the
ileum as little as possible. End-to-end anas
tomosis of ileum to rectum is undoubtedly
the preferable type, and in each of these
cases the standard proctoscope can be
passed through the anastomosis with ease.
Fulguration of the polyps in the rectum
between three and five days before colec
tomy enables the surgeon to choose a suit
able level at which to divide the rectum.
He can see and palpate the sites of ful
guration through the rectal wall and so be
certain that the level of division that he
chooses is within easy reach of the procto
scope. This is important, for the patient
must have periodic proctoscopic examina
tions throughout his lifetime so that newlydeveloped polyps may be removed shortly
after they appear. It woidd seem that the
rectum is best divided at a level between
10 and 15 cm. from the anal orifice, because
subsequent bowel function is satisfactory
and this length of rectum is easily
examined by means of the proctoscope. It
is advisable to establish the ileoproct
ostomy at a lower level if closely-set polyps
are present in the 10- to 15-cm. segment.
Since this operation is for the removal of
the source of polyps, i.e., the mucosa, ex
tensive dissection about the lower rectum
is unnecessary and injury to pelvic sympa
thetic nerve fibres should be avoided.
D evelopm ent
C olectom y

and

N u t r it io n

a f te r

No impairment of growth or develop
ment of children has been noted by other
authors.6 In Case 1 the patient gained 18
lb. after the operation, her weight in
creasing from 87 to 105 lb. In Case 2 there
has been a gain of 5 lb. In Case 3, owing
to deliberate reduction, the weight has
fallen from 195 to 185 lb.
D iscussion

It has been well established that patients
with multiple polyposis of the colon and
rectum, whether or not the condition is
familial, will develop carcinoma of the
bowel in the vast majority of instances and
that such malignant change in one or more
polyps is likely to develop relatively early
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in life. Carcinoma commonly appears in the
third-fourth decades. Other complications
which may occur include cramps, diarrhoea,
bleeding from the bowel, excessive passage
o f mucus, and intussusception, usually
when the polyps have become large and
pedunculated. In the absence of symptoms,
however, a member of a family with a his
tory of familial polyposis probably does
not require routine examination for poly
posis before the age of 10 years. Procto
scopic and barium enema x-ray examina
tions are indicated at any age if there are
intestinal symptoms, and should be done at
regular intervals, despite the absence of
symptoms, if there is a family history of
polyposis. In members of affected families
the likelihood of the development of poly
posis becomes much less if it has not
occurred before the age of 40 years. Ma
lignant change in the presence of polyposis
is uncommon before the patient reaches
the age of 20 years.
It is quite evident, in view of the nature
of and prognosis in familial polyposis, that
prophylactic surgical treatment is most de
sirable and indeed mandatory. In the ma
jority of cases total colectomy with ileoproctostomy, as described in detail in this
report, is the best method of treatment if
the patient is willing to undergo periodic
examination o f the rectal remnant all his
life. The only known means of preventing
the development of carcinoma of the rec
tum is to remove newly-formed polyps as
soon as they appear and before malignant
change has taken place. If carcinoma ap
pears in the rectal remnant despite these
precautions, it must be treated in the same
way as any other rectal carcinoma.
It is reassuring to realize that total colec
tomy with ileoproctostomy does not inter
fere with the growth and development of
children.6 This knowledge enables the sur
geon to treat children with complicated
familial polyposis, even though they be
quite young, without fear of producing
serious disability.
Su m m a r y

and

C o n c lu sio n s

An outline of the history of a family with
familial intestinal polyposis is presented,
and the cases of three members of one
generation who were given prophylactic

surgical treatment are reported. Each of
these three patients has been treated by
endoscopic control of rectal polyps and
total colectomy with ileoproctostomy.
All three patients have had good post
operative bowel function and have not
complained of any disability resulting from
this surgical treatment. It is believed that
the length of the rectal remnant should be,
when feasible, between 10 and 15 cm., and
that only a short segment of terminal ileum
should be removed with the colon. When
the rectal remnant is this length its entire
mucosal lining can be easily examined and
new polyps removed endoscopically when
they appear.
It is advisable to remove the rectal polyps
endoscopically and fulgurate their bases to
a level as far as 20 cm. or more from the
anal orifice 3-5 days before colectomy. The
fulguration wounds can be recognized by
the surgeon at the time of colectomy and
the length of the rectal remnant chosen at
will, regardless of the individual anatomic
arrangements in the pelvis (such as the
variable level of the peritoneal reflection
on the anterior wall of the rectum).
It must be realized that the three cases
described in this report are “ideal” for the
type of treatment used and that in certain
other circumstances the rectum must be
completely removed and the patient left
with a permanent ileostomy. It is obviously
necessary to subject all polyps removed
from the rectum to careful microscopic
examination in order to exclude the pres
ence of carcinoma.
Persons with familial or multiple poly
posis of the colon and rectum require radi
cal surgical excision of all abnormal mucosa
beyond endoscopic control for the preven
tion of the development of carcinoma and
other serious complications. Colectomy does
not retard the development of children and
should provide those aflficted with poly
posis with a normal life expectancy.
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R esume
La polypose intestinale familiale est une affec
tion hereditaire dans laquelle de nombreuses tumeurs adenomateuses se developpent dans le colon
et le rectum. Les symptomes les plus precoces
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or nasopharyngeal diphtheria
is uncommon in Canada and to many phys
icians it is a medical curiosity. In Alberta
about 15 to 20 cases are reported yearly.
Cutaneous diphtheria is so rare that few
doctors have seen the lesions unless they
served with the Armed Forces in the
Middle East or the Far East. Yet the poten
tial seriousness of this condition, epidemiologically and clinically, is emphasized in
reports scattered through the literature and
has been confirmed by our own observa
tions. The occurrence of two cases of
cutaneous diphtheria within one month in
the Edmonton area suggests that the dis
ease should be more widely known.
The first reports on a large series of extrafaucial diphtheritic infections were made
in World War I. In 1917 Fitzgerald and
Robertson1 raised a storm of controversy in
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sont des attaques repetees de diarrhee avec pas
sage de sang et mucus dans les selles; eventuellement le patient vient a souffrir de denutrition
et d’anemie. II est probable que le cancer d’intestin apparait chez tout porteur de polypose si un
traitement prophylactique n’est pas applique et
si l’individu vit assez longtemps. Le carcinome ap
parait en general entre Page de 20 et 40 ans.
Tout membre d’une famille qui presente une
histoire de polypose intestinale doit subir des
examens proctoscopique et radiologique des qu’il
presente des symptomes intestinaux; s’il est asymptomatique, ces examens doivent etre faits a intervalles reguliers. II est evident que le traitement
chirurgical prophylactique est le meilleur. Dans la
majorite des cas on a recours a la colectomie totale
avec abouchement de Fileon au rectum; le patient
devra subir ensuite des examens periodiques avec
ablation des nouveaux polypes a mesure de leur
decouverte. On a pu constater que la colectomie
avec ileo-proctostomie n’a pas nuit au developpement des enfants qui Font subie.
L ’auteur presente Fhistoire d'une famille atteinte
de polypose intestinale; il nous rapporte le cas
de trois jeunes membres de cette famille qui ont
subi le traitement radical avec evolution ulterieure
excellente.

Canada when they reported the presence
of wounds infected with diphtheria in pa
tients returning to Canada from Britain.
Adami et al.2 instituted an enquiry into the
outbreak, and this was continued by Janes
and Thomas.3 Craig,4 while investigating
the etiology of “desert” or “veldt sore”, suc
ceeded in obtaining positive cultures of
diphtheria bacilli in 129 out of 197 cases
(66%). Some authors, including Craig, have
found a close correlation between the in
cidence of faucial diphtheria and the occur
rence of desert sores and much work on
this has been done, notably by Castellani.5’ 3 Some form of paralysis developed
in 27% of Craig’s cases with sores and posi
tive culture, whether or not they had fau
cial lesions; he felt that diphtheria antitoxin
was an absolute specific in the treatm ent of
skin lesions.
Between the Great Wars very few if
any large epidemics of skin diphtheria were
reported, but isolated cases occurred. Rolleston,7 in England, presented records of
3,000 cases of diphtheria in which the rela
tive incidence of cutaneous to nasopharyn
geal lesions was 1%, but many of the cuta
neous lesions were simply extensions of the
primary process to the facial skin. The
average stay in hospital was 10 weeks.
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In World War II, cutaneous diphtheria
again appeared in soldiers. Williams8 de
scribed a few cases apparently arising in
England, but several large epidemics of
skin diphtheria were reported in troops
serving in tropical or subtropical countries.
Cameron and Muir9 reported 66 cases from
Palestine, Livingood et al.10 140 cases
from Burma, Liebow and his co-workers11
gave an excellent description of 174 cases
from the South Pacific and Riddell12 re
corded 365 cases from Singapore. All the
authors agreed that the disease was ex
tremely infectious and very resistant to
treatment in that ulcers took weeks to heal.
The majority felt that diphtheria antitoxin
was the single most important therapeutic
agent. Most authors explained the fre
quency of this disease in the tropics as
due to failure of the normal barrier of intact
skin. Moist, soggy skin could favour bac
terial multiplication, while the frequency
of scratches, minor lacerations, bites, boils,
scabies, and fungal infections favoured bac
terial infection. Close personal contact and
poor personal hygiene, inevitable under
combat conditions, favoured spread. The
lesions, single or multiple, occurred most
frequently on the lower legs, feet, scrotum,
and hands. Very few of the patients died
unless they suffered from concurrent faucial
diphtheria, but many of them (20-25% )
experienced neuritic complications. Peri
pheral neuritis in arms and legs was most
common and was revealed by numbness,
weakness, absence of reflexes, and paraesthesiae, but occasionally palatal and ocular
palsies were encountered with symptoms of
hoarseness, difficulty in swallowing, and
blurring of vision or double vision. In a
further 5 to 10% of cases toxic myocarditis
developed. Nearly all patients with com
plications recovered completely, especially
if antitoxin were given early before the
toxin became fixed. The diphtheritic ulcers
took 6-12 weeks to heal. Healing was aided
by antitoxin, but not by penicillin.
Since the end of World War II no serious
epidemics have occurred but Church and
Mason13 reported 10 cases among Ameri
can troops serving in Germany; Levy14 and
Bernstein et al.15 each reported a single case
in the United States. This rarity of cuta
neous diphtheria in civilian practice may
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be more apparent than real because most
writers on the subject stress the necessity
of expert bacteriological studies for its
diagnosis, especially in chronic sores that
resist treatment. The condition is to be
expected chiefly in areas where diphtheria
immunization is not general.
C l i n i c a l D e sc r ip t io n

The diphtheria bacillus enters through a
break in the skin, usually of the extremi
ties, and the earliest sign may be as trivial
as a vesicle around a hair follicle. The pri
mary lesion, whatever its nature, soon
breaks down to form a shallow linear ulcer
with undermined edges. The ulcer is cov
ered with exudate which may or may not
form a membrane. Typically the membrane
is gray or black, tough and leathery, and
extremely adherent. As the ulcer becomes
more chronic it tends to become deeper,
punched out, round, with rolled, raised
avascular edges containing considerable
fibrous tissue. Lymphadenitis is only mod
erate and is often due to a secondary bac
terial contamination. The ulcers are fre
quently multiple (75% of cases), and vary
in diameter from 0.5 cm. to 3-4 cm., or
occasionally larger. If, as frequently hap
pens, the diphtheritic infection is super
imposed on an earlier lesion, healing is in
terrupted, healthy granulation disappears,
and the sequence of events follows as de
scribed above. After a few weeks these
ulcers tend to become anaesthetic to pin
prick, a helpful diagnostic sign. In the acute
stage when considerable exudate is present
the ulcers have a characteristic foul odour.
Healing follows a definite pattern: the
previously rolled margins gradually flatten
out and epithelialization proceeds from the
periphery towards the centre; the exact
centre or the most avascular area is the
last to heal. The scars, especially if on the
feet and lower legs, are likely to break
down with minor trauma, and Royster16
recommends excision and split thickness
skin grafting if healing is not complete in
six weeks.
B a c t e r io l o g y

Cutaneous diphtheria is caused by the
Klebs-Loeffler bacillus, Corynebacterium
diphtherias, the same organism which
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produces faucial diphtheria; thus the or
ganism conforms generally to its classical
description. It should be emphasized,
especially since the first hint of the exist
ence of a cutaneous diphtheritic infection
may be obtained from the microscopic ex
amination of a direct smear, that the or
ganisms from this source may seem much
thicker and heavier than is usual in smears
from culture. Their characteristic irregu
larity is still evident. Liebow et al.11 show
excellent pictures of both extracellular and
intracellular forms in such smears. The fre
quency of ordinary skin diphtheroids in
cutaneous lesions is obviously a handicap
to the primary laboratory identification of
cutaneous diphtheria, unless some relevant
clinical suggestion accompanies the speci
men. It should also be emphasized that the
appearance of C. diphtherise colonies on a
blood agar plate is not significantly differ
ent from the appearance of diphtheroids, so
that primary laboratory identification is not
to be expected unless cultures have been
prepared specifically for diphtheria bacilli.
The evidence presented by writers such
as Dubos17 and Liebow et al. suggests that
the majority of cases are caused by the
mitis type of diphtheria. Of the three types
—gravis, intermedius, and mitis—the last
is the least virulent, with a case mortality
of 2.6% compared with 8% for gravis
strains.18 Though the toxin produced by
the three types is identical and is neutral
ized by the same antitoxin, the lower
virulence may be due to a slower rate
of toxin production.19 This may help to
explain the slow evolution of the local
complications, and the frequent lack
of correlation with Schick test results.
In this last respect the occurrence of
cutaneous diphtheria in individuals who
are Schick negative, and thus theoreti
cally resistant, may be explained by the
slow local action of a powerful tissue necro
tizing agent ( diphtheria toxin) in a chronic
inflammatory and largely avascular area.
Cutaneous diphtheria, however, is rare in
temperate climates and therefore in the
majority of instances the physical condi
tion of the skin must be of considerable
importance in the etiology of the disease.
Cutaneous diphtheria appears to be just
as infectious as faucial diphtheria. Infection
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may spread to the respiratory tract or to
the skin of intimate or even casual contacts.
Indeed the reports of many authors sug
gest that the readiness with which diph
theria bacilli can be transferred to the
patient’s environment from his cutaneous
lesion makes this one of the most serious
forms from an epidemiological point of
view.
T reatment

1. Rest. Complete rest in bed is advo
cated for a period of 7-8 weeks. The inci
dence of nerve paresis and toxic myocar
ditis is lowered, and the local lesions heal
more quickly when complete bed rest is
insisted on.
2. Local. Continual moist compresses of
saline, 5% boric acid, or zinc peroxide
stimulate separation of the membrane and
the development of healthy granulation.
3. Antitoxin. Diphtheria antitoxin, 20,000-40,000 units intramuscularly, is the
single most important therapeutic measure.
It should be given early, but even in late
cases it seems often to convert a deteriorat
ing lesion into a healing one.
4. Excision o f ulcer and skin grafting.
This should not be done in the acute phase
in which there is considerable exudate and
membrane formation. In the chronic phase,
especially in cases of ulcers of the lower
legs and feet, it seems to speed recovery
without being dangerous.
Antitoxin should be given before opera
tion.
5. Antibiotics. Penicillin has been tried
and found useless. We could find no reports
on the large scale use of the newer anti
biotics.
C ase R eports
Case 1 —Primary C utaneous D iphtheria.
C linical History. A.M., a 39-year-old white
male, was referred to the Emergency Depart
ment, University of Alberta Hospital, on D e
cember 4, 1956, because of an infection in his
right index finger. This had originated two
weeks previously after a crushing injury.
Examination showed paronychia of the
finger with considerable bleb formation arising
beneath the cuticle and extending dorsally
to the distal interphalangeal joint. The whole
finger was moderately swollen but there was
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no lymphangitis or lymphadenitis. Tempera
ture and pulse rate were normal.
Under general anaesthesia the base of the
nail was removed that evening in the operat
ing room. A swab was taken from the necrotic
slough overlying the nail matrix. The patient
was discharged from hospital the next day
with instructions to report to the Out-patient
Department. He was given penicillin by in
jection while in hospital and continued it
orally for five days. The first laboratory report
suggested the possibility of diphtheria, but this
could not be confirmed for several days until
guinea pig toxicity tests had been completed.
He was seen very sporadically at the Out
patient Department and treatment was limited
to warm saline soaks. By December 27 the
infection appeared to be subsiding. However,
on January 10, 1957, there was a marked
exacerbation of the process, shown by the ex
tension of ulceration and necrotic slough along
the dorsal surface of both terminal and middle
phalanges of the index finger, which was
greatly swollen (Fig. 1 ). There was a tender

Fig. 1.—Right index finger, showing black
membrane proximal to base of nail.
node the size of a walnut in the right axilla.
The patient was nauseated and looked mod
erately ill; his temperature was 100° F. and
his pulse rate 90 per minute. He was read
mitted to the University of Alberta Hospital.
A direct smear from the lesion again showed
C. diphtherise only. Diphtheria antitoxin (20,000 units) was given and Hygeol soaks were
applied locally. The next day the patient was
transferred to the Isolation Hospital—a wing
of the Royal Alexandra—under the care of Dr.
Frank Hall. Diphtheria antitoxin (20,000
units) was repeated 48 hours after the first
inoculation.
The patient’s general condition improved
rapidly, the node in his axilla disappeared, and
his temperature returned to normal. The

Vol. 1

necrotic slough on the dorsum of the finger
separated, on Hygeol and saline soaks, to yield
a good, healthy, granulating surface. The ap
plication of a split thickness graft to this area
was considered, but it healed so rapidly that
this was unnecessary.
The patient was discharged from the Isola
tion Hospital on January 28, 1957, and was
seen again in the Out-patient Department on
February 7. At this time he was feeling well
and the local lesion of his finger had practi
cally healed.
C a se 2 .—D iphtheria com plicating a staphy
lo coccal infection.

Clinical History. P.D., a 30-year-old white
male, was admitted to the University of Al
berta Hospital on January 3, 1957, under the
care of Dr. G. L. Willox, because of a “car
buncle” present for three months over the
anterior aspect of the mid lower leg. It had
begun as an infected laceration. The lesion
presented as an ulcer, with a dirty necrotic
base, 2 cm. in diameter, which was surrounded
by an area 4-5 cm. wide of brownish-red dis
coloration and swelling. There was no fever
and no lymphadenitis. Cultures from the ulcer
yielded Staphylococcus aureus and S treptococ
cus pyogenes.
Treatment consisted of chloramphenicol
(Chloromycetin), saline soaks, and bed rest.
By January 10 the infection had subsided and
it was proposed to cover the denuded area
with a split thickness graft. The patient was
taken from the ward to the operating theatre
about four hours before A.M. ( C ase 1) was
readmitted to the same ward, which was re
served for wound infections. After the split
graft operation was completed, P.D. was trans
ferred directly to a “clean” surgical ward.
One week after the operation, pus was
noted under the graft and cultures were
taken. C. diphtherise was isolated from this
specimen, together with Staph, aureus and
Strep, pyogenes as before.
The patient was transferred to the Isolation
Hospital on January 28 and received 40,000
units of diphtheria antitoxin. The lesion cleared
rapidly until by February 8 there remained a
clean granulating area only 1.5 cm. in dia
meter.
Bacteriology
C a s e 1.—Direct smears from the swab taken
December 4 showed diphtheroid bacilli present
in large numbers. They were occasionally in
tracellular and often in clumps (Fig. 2 ).
Though the organisms appeared somewhat
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present, but on culture a number of diph
theroid colonies were also observed: in this
instance such organisms had not been ob
served in direct smear, but in view of our
experience with Case 1 the diphtheroid
colonies were subcultured on Loeffler’s me
dium, where the organisms displayed the
characteristic diphtheria morphology. Virulence
tests proved the organism to be virulent C.
diphtheriae. Swabs from the throat and nose
of this patient also were negative.
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Note
The strains of C. diphtheriae isolated from
both patients were confirmed by the Labora
tory of Hygiene, Ottawa, to be C. diphtheriae
mitis. Both strains were sensitive to erythro
mycin, chloramphenicol, tetracycline, and
streptomycin, but were relatively insensitive
to penicillin. An interesting feature in both
patients was the profusion of nasal diph
theroids, but these had no morphological re
semblance to C. diphtheriae, and virulence
tests, carried out as a special precaution,
proved negative.
Fig- 2.—
Showing diphtheria bacilli in direct
smear,
(x 1800).
thicker and larger than the typical C.
diphtherias as seen in smears from Loeffler
slants, their appearance was sufficiently sus
picious to suggest that culture methods appli
cable to diphtheria should be employed. Next
day smears from Loeffler slants showed slender
curved and clubbed organisms with the mor
phology typical of C. diphtherias. On tellurite
agar also the black colonies were character
istic, but on blood agar the organisms grew
as dry, dull, rather featureless white colonies
surrounded by a narrow zone of ft haemolysis.
A tentative report suggesting the presence of
C. diphtheriae was issued, and the diagnosis
confirmed by virulence tests on guinea-pigs-,
A second swab was received from this pa
tient on his readmission to hospital. Direct
smear again showed numerous diphtheroids
whose appearance was sufficiently character
istic to allow the immediate confirmation of
the continuing diphtheritic nature of the lesion;
C. diphtheriae grew in pure culture from this
swab. At this stage the patient’s throat and
nose cultures were negative.
Case 2.—This man originally had a mixed
staphylococcal and streptococcal infection, as
indicated in the clinical description. Two
weeks later the same organisms were still

C omment

The intimate association of these two
patients both in geography and in time
cannot be accepted as coincidental. Both
patients were infected with apparently
identical strains of C. diphtheriae and no
other overt cases of diphtheria of this type
were reported in the City at this time. It
seems almost certain that one patient in
fected the other, yet proof is very difficult
to establish. Both patients attended the
same Out-patient Department, but on dif
ferent days. Both patients were treated in
the same hospital ward, but the second case
was removed four hours before the first
case, the obvious source of infection, was
admitted. Each case was treated by a dif
ferent doctor. In spite of our failure to
demonstrate an obvious route of infection
from Case 1 to Case 2, we are firmly con
vinced that such an infection occurred, and
the difficulty of proof merely emphasizes
the extreme infectivity of such cutaneous
lesions, an observation which has been fre
quently recorded by doctors with much
greater experience of these lesions.
How the first patient acquired his in
fection cannot be determined. A few cases
of diphtheria type mitis were recorded
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earlier in the year in an area south of the
City; but the only concurrent outbreak of
faucial diphtheria occurred in the St. Paul
area 150 miles north-east of Edmonton, and
this was due to a gravis strain. Interestingly
enough, however, this outbreak, in which
there were three deaths, occurred in a
family which had refused diphtheria im
munization. Both our cases were Schick
positive and neither had received toxoid
injections in the past. Thus even in an area
with a very high percentage of immuniza
tion there will always be individuals sus
ceptible to the disease and presumably
carriers capable of distributing it.
In both cases there was considerable
morbidity, at least two months being spent
under treatment. In both cases the lesions
began to heal when diphtheria antitoxin
was given. To date neither patient has had
the complications of paresis or myocarditis.
Sum m ary

Two cases of cutaneous diphtheria have
been reported from the Edmonton area,
and a short review of the relevant litera
ture has been given.
Cutaneous diphtheria is a rare lesion in
Canada, but sporadic cases may occur,
most probably in people who have never
been immunized. Expert bacteriological
studies should be carried out on any non
healing or chronic sore resistant to treat
ment, with this disease in mind.
Cutaneous diphtheria may be even more
infectious than the faucial type and cases
should be strictly isolated. Nerve paresis
and paralysis are not uncommon and this
alone indicates the essentiality of early
treatment with diphtheria antitoxin, which
also may well play a significant role in de
termining wound healing.
The authors gratefully acknowledge the scienti
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Professor of Bacteriology, University of Alberta;
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R esu m e
La diphterie naso-pharyngee est peu frequente
au Canada. La diphterie cutanee est tellement rare
que, sauf les medecins qui ont pratique en Orient
ou au Proche Orient, peu de praticiens la connaissent; 2 cas que 1’auteur a soignes dans la region
d’Edmonton indiquent que cette entite devrait etre
mieux connue.
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Le bacille diphterique penetre dans la peau par
une solution de continuity; la lesion primitive est
une vesicule; puis vient une ulceration avec bords
sous-mines; il se forme un exsudat avec ou sans
fausse membrane. Cette fausse membrane est grise
ou noire, resistante, et tres adherente; puis l’ulcere
devient plus profond, rond, avec des bords
souleves, sans>vascularisation. II y a une adenite
moderee et l’ulcere a une odeur nauseabonde
caracteristique. Apres quelques semaines il devient
insensible a la piqure. Apres guerison il reste une
cicatrice tres fragile.
La lesion est due au Cory neb acterium diphterise qu’on peut identifier et cultiver. Le traitement consiste en: (1 ) Repos complet au lit pour

7-8 semaines pour diminuer les risques de
paralysie et myocardite toxiniques; (2) Compresses
humides; ( 3 ) Excision de 1’ulcere, a la periode
chronique, suivie de greffe; (4 ) L ’antitoxine diph
terique (20,000-40,000 unites) est specifique; ( 5 )
La penicilline n’a rien donne. L ’epreuve de sensibilite s’est montree positive au chloramphenicol,
la tetracycline, et la streptomycine.
L ’auteur rapporte 2 cas isoles survenus a Ed
monton dans l’espace d’un mois; les deux etaient
Schick—positifs et n’avaient pas ete vaccines. Chez
les deux il y a eu traitement pendant 2 mois; les
lesions ont gueri rapidement apres administration
de serum anti-diphterique. A date aucun n’a
montre de paralysie ni de myocardite.

EXPERIMENTAL STUDIES ON
RADIOACTIVE COLLOIDAL
GOLD IN THE PROSTATE0

beta particle (high speed electron) which
transforms the nucleus to one of Hg198.
This mercury nucleus is in an excited state
and emits a 0.41 MeV gamma ray in its
immediate transition to the stable state.
The beta particles have a range in tissue of
1-4 mm., which means that their destruc
tive effect is localized to the immediate vol
ume containing them. The gamma rays,
because of the exponential nature of their
attenuation in tissues, have a relatively
small effect in the immediate locality of
the isotope distribution. Their absorption
is responsible, however, for the generalized
body dose received by the patient.
( b ) It has a half life of 2.69 days, which
is sufficiently long to eliminate the need for
especially rapid transportation and yet short
enough for safe clinical use. The 2.69-day
half life is convenient in that articles not
readily decontaminated can be stored for
3-4 weeks and then safely returned to nor
mal use.
(c ) Gold in the quantities involved is
apparently non-toxic to liver, marrow, and
spleen.

W. K. KERR, M.D., F .R .C .S.[C ],t
J. C. F. MacDONALD, M.A., Ph.D.,t
C. A. SMYTHE, M.D.§ and
VINCENT COMET, M .D J Toronto.
T h e in jec tio n o f radioactive colloidal gold

into the prostate gland of patients suffering
from inoperable prostatic carcinoma was
first performed in 1951, and reports of the
results of a large series of cases have been
published.1’ 2 Both experimental and clin
ical studies with this therapeutic agent have
also been reported.3"6 It was, nevertheless,
considered important to determine in more
detail the physical considerations involved
in such therapy. The present study is an
attempt to determine in animals the dis
tribution and fate of interstitially injected
radioactive colloidal gold in the prostate
gland.
The choice of colloidal radioactive gold
as the isotope for use therapeutically has
been influenced by a number of factors—
(a ) It is a reactor-produced isotope which
is readily available in sterile, non-pyrogenic
form. Each Au198 nucleus emits a 0.96 MeV
“This study was supported by the Ontario Cancer
Treatment and Research Foundation.
tClinical Teacher, Department of Surgery, Uni
versity of Toronto.
tClinical Teacher, Department of Radiology, Uni
versity of Toronto. Present address: The Ontario
Cancer Foundation London Clinic, London, On
tario.
^Research Fellow, Department of Surgery, Uni
versity of Toronto.

The radioactive gold employed in this work
was in the form of a colloid obtained from the
Charles E. Frosst Radiochemical Laboratories,
Montreal, Canada, and from the Radiochem
ical Centre, Amersham, England. It was a
cherry red fluid which, upon examination by
the electron microscope, showed a particulate
nature of two discrete ranges of size (F ig . 1 ) .
The larger particles ranged from 0 .0 4 -0 .0 9
microns and the small particles were in the
0.01-0.015 micron range. In colloidal solution
these particles are surrounded by a layer of
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dissolved in 30% NaOH solution and the activ
ity determined by this method.
Seventy-two mongrel male dogs at least
two years old were used. The colloidal gold
was injected by the retropubic route at open
operation and the animals killed after variable
periods of time for autopsy study.

gelatin. The activity per unit volume, referred
to here as volume activity, was of the order
of 30 millicuries per millilitre when received,
with a concentration of metallic gold of 1.52.0 mg. per ml. In the later phase of the work,
gold was used with a volume activity of 10
me. per ml., attained through dilution as neces
sary.
The amount of radioactive material present
in tissues was determined by means of a NeherWhite survey meter or a Geiger-Mueller
counting apparatus. The activity in the injec
tion syringe was measured in fixed geometry
before and after injection to determine the
total activity injected. The survey meter was
used to determine the radioactive content of

*
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The distribution of radioactive material
within the prostate gland was determined
from autoradiographs of frozen serial sec
tions of prostate gland 500 microns in thick
ness. The autoradiograph diffusion patterns
were correlated with quantitative estima
tions of Au198 by microdissection of the
slices and counter assay of pieces 10-30 mg.
in weight. The amount of radioactivity
within 0.5 to 1.5 cm. of the point of injec
tion was 127 to 132 me. per g. of tissue while
the activity dropped to 8 me. per g. of
tissue at 1 mm. from the margin of the
demonstrated deposit. Fig. 2 ( a ) is an
autoradiograph of serial slices of a prostate
gland which had been injected with 0.25
ml. of colloidal Au198. This represents the
greatest degree of diffusion obtained. The
volume of diffusion is approximately 1 cm.
in diameter; one notes also a subcapsular
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the carcass and other organs too large to be
dissolved. Because of absorption, scatter,
chamber size, and the inherent inaccuracy of
the instrument, measurements made in this
way were responsible for an error of 10% in
the experiments. A more accurate measuring
method entailed the use of a Geiger-Mueller
well counter, designed to hold 50 ml. Marinelli beakers. The output pulses from the
G.-M. tube were registered on a standard
scaler. After calibration with a known activity
of Au198, the apparatus could be used to de
termine the activity of any liquid sample.
Where possible, small amounts of tissue were

spread of the radioactive material in this
case. In Fig. 2 ( b ) the same injected volume
is seen to have diffused poorly throughout
a volume 3 mm. x 3 mm. x 10 mm. The con
siderable variation in diffusion and reten
tion of Au198 was encountered early in the
experiments and was made the subject of
detailed study.
Hyaluronidase and adrenaline added to
the colloid to enhance its diffusion and
retard its absorption into the blood stream
had no demonstrable effects on diffusion
or retention. Although it was hoped that
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the addition of ascorbic acid would pre
cipitate colloidal particles into clumps of
radioactive material that would be less
likely to leave the interstitial spaces, this
effect was not demonstrated. The maximum
percentage retention in the gland was found
to occur when injections of less than 1 ml.
of undiluted colloidal solution were used.
The fate of injected Au198 was studied
in a series of 20 dogs, all conditions of in
jection being kept constant: 0.25 ml. with
a volume activity of 10 me. per ml. was
injected into the mid-point of the left lobe
of the prostate at a depth of 0.5 cm.
Immediately following injection and at
five-minute intervals thereafter for half an
hour, samples of blood were taken and
assayed for radioactive content. A poly
ethylene catheter was passed into the blad
der to facilitate frequent urine collections
for the next eight hours. The animals in
this group were killed on the fourth day.
There was a rise in blood radioactivity
to a peak level 2-3 minutes after injection
(Fig. 3 ); this fell rapidly during the next
20-30 minutes to negligible levels. The
rapid entry of gold into the blood stream
and the rapid, simultaneous uptake by the
liver and other organs make it difficult to
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% EXCRETED
Fig. 4.—Percentage of injected activity excreted
in urine (20 dogs).

estimate the total losses into the blood
directly. The uptake of radioactive materia]
by the liver was proportional to blood
radioactivity. O f the 20 dogs studied, 9 had
measurable liver activity, 5 fell within the
range 1-5% of the injected activity, 2
within the 10-20% range, and 2 within the
20-30% range. No histological changes were
noted in the liver four days or several weeks
later. In most cases the spleen contained no
measurable radioactivity. In 5 o f the 20
animals the percentage uptake ranged from
0.5-5% of the total initially injected gold.
The bladder also contained very little radio
active material at autopsy. In four dogs
the range was from 0.3-1.6% of the initially
injected gold.
The percentage of the initially injected
gold excreted in the urine varied greatly
(Fig. 4 ): some animals excreted 90-100%
of the initially injected gold, others 0-10%.
In most cases, 90% of the gold lost by this
route was lost during the first four hours
following injection.
The uptake of radioactive gold by the re
gional lymph nodes up to the time of
autopsy also showed great variation from
animal to animal (Fig. 5 ): The lowest per
centage taken up was 0.1% and the highest
32%, the majority being within the 0-10%
range. The involved lymph nodes were situ
ated at the bifurcation of the aorta ( usually
two in number) and along the internal iliac
vessels (one to tw o). The lymph nodes
showing the greatest activity were usually
those at the bifurcation o f the aorta on the
side corresponding to the site of injection
into the prostate. However, at times the
nodes of the opposite side contained the
greatest amount o f activity; at others, all the
activity was confined to the nodes along the
internal iliac vessels. The percentage taken
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centage retained was 0.2%, the highest
47% ; thus the ratio of maximum to mini
mum retention was found to be greater
than 200:1.
At autopsy slight residual activity was
noted in the gutted carcass in some cases.
This could be diminished still further by
a more complete removal of perivascular
pelvic fat, which contained lymphatic tissue
not recognized grossly. The leakage of
Au198 into the periprostatic fat was studied
by both autoradiography and tissue assay.
Several animals were frozen after death
and, by means of a band saw, cut into 0.5
cm. serial cross-sections, of which auto
radiographs were made. Fig. 7 is an auto
radiograph of a section taken to include
prostate and para-aortic lymph nodes
superimposed upon the appropriate crosssection. It demonstrates the deposit of Au198
within the gland, with dense infiltration
of the para-aortic nodes also, but with
very little activity in the periprostatic
tissues: direct assay showed the peri
prostatic fat to contain only 1-2% of the
initially injected activity.
Theoretically, the radioactivity injected
Fig. 5 (left).—Percentage of injected activity in initially should be balanced by that
regional lymph nodes (20 dogs).
accounted for after autopsy. However, on
Fig. 6 (right).—Percentage of injected activity in
one occasion only 37% was accounted for at
prostate at autopsy (20 dogs).
autopsy, and on another occasion 127%;
the average amount of activity recovered
was 88%. The overall experimental error
was 20%.
The rate of loss of Au198 from the prostate
by the various routes in relation to the
therapeutically useful lifetime of the gold
was investigated.
The appearance of activity in the blood
stream occurred within a few minutes of
injection. During the next 30 minutes there
was a precipitous fall to almost negligible
levels, indicating that most of the loss by
this route had occurred within half an
hour of injection.
The losses into the urine occurred ex
tremely early. In most cases, 90% of the
activity lost by this route was lost during
the first 3-4 hours.
The Au198 in the regional lymph nodes
24 hours after injection in a series of 5 dogs
was between 0.2 and 9.8% of the initially
injected activity. At the end of 5 days, in
a series of 5 dogs this percentage was
Fig. 7.—(Half actual size).

up by the lymph nodes bore a direct re
lationship to the percentage of the initially
injected gold remaining within the prostate
gland.
Despite attempts to inject each prostate
in a uniform manner, there was great varia
tion in the percentage of Au198 retained
within the prostate gland (Fig. 6 ); the
majority retained 0-10%. The lowest per-
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between 2.4 and 12%. Thus the loss of gold
from the prostate by this route is slower
than that into the blood and urine. The
data indicate that most of the uptake by
regional lymph nodes occurs during the
therapeutic life of the isotope.
The percentage of the injected activity
remaining within the prostate gland one
hour after injection in a series of 5 dogs
was 1-2%; in 24 hours in a series of 6
dogs the percentage was 4-38%; and 5 days
after injection the percentage remaining
was 3.2-33%.
Histological sections of the prostate gland
two weeks after injection demonstrated an
exudative reaction which resembled an
acute infective prostatitis; and two weeks
Fig. 8.—(Magnification X 80).
later the injected volume was necrotic, with
proliferating fibroblasts about the periphery.
gold, makes it unlikely that one could pre
Eventual replacement of the necrotic tissue
determine the ultimate dosage that would
by fibrous tissue occurred but was a slow
be delivered to the entire gland in a patient
process. Four months after injection, nec
rotic tissue could still be seen in the centre with carcinoma.
The experimental results in dogs have
of a ring of scar tissue.
Necrosis in the immediate locality of the been corroborated by studies carried out
point of injection is not surprising in this on several human prostates (benign hyper
instance. If one assumes a homogeneous trophy) infiltrated with Au198 before opera
initial concentration of 130 me. per c.c. of tive removal. One patient with carcinoma
tissue in a volume of dimensions greater of the prostate was treated by multiple
than the range of the 0.96 MeV beta par injections 1 cm. apart to a total activity of
ticles, it is possible to calculate the ab 21 me. in a prostate of 30 c.c. estimated
sorbed dose throughout the volume. On volume, and at autopsy six months later
this basis, the absorbed dose is calculated was found to have carcinoma interspersed
to be 8500 rads, the greatest part of which throughout the prostate (Fig. 8).
On the basis of the experimental data
is delivered to the tissue in the first few
and
the limited clinical observations, it is
days. Inhomogeneities such as are observed
on the autoradiographs would produce concluded that needle injection of colloid
local “hot-spots” of absorbed dose consider al Au198 into the prostate gland is not a
satisfactory method for the definitive treat
ably in excess of this.
ment of carcinoma.
D iscussion

and

C onclusions

If the aim is the definitive rather than
the palliative treatment of carcinoma of the
prostate with interstitial injections of radio
active gold, then it is necessary to be able
to determine at the time of operation the
volume and number of injections necessary
to infiltrate the entire prostate, and to be
able to precalculate the effective radiation
dosage to be delivered ultimately to the
prostate. The variation in the retention of
Au198 in the normal dog’s prostate by a
ratio as large as 200:1, together with the
unpredictable nature of the diffusion of the

Summary

The fate and distribution of colloidal
Au198 injected interstitially into the prostate
gland was studied in 72 dogs, 3 patients
with benign hypertrophy, and one patient
with carcinoma.
It was found that large quantities of the
gold escaped into the blood stream during
the first few minutes, into the urine during
the first few hours, and into the lymphatics
during the first few days, leaving only a
small fraction of the gold in the prostate:
this fraction was found to vary by a factor
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o f 2 0 0 . T h e v o lu m e o f tissu e th rou g h w h ich
th e g o ld d iffu sed w as u n p red icta b le.
I t is c o n c lu d e d th a t, as it w ould n o t b e
p o ssib le to c a lc u la te th e a b so rb ed d ose or
b e a ssu red o f its even d istrib u tion , th e
m e th o d is n o t satisfacto ry fo r th e d efin itive
tre a tm e n t o f p ro sta tic carcin om a.
The authors are grateful to Miss E. Stagg for
technical assistance in the work reported in this
paper.
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R esum e

Les auteurs de cet article ont etudie la distribu
tion de suspensions collo'idales d’or radio-actif
(Au.198) injectees par voie retropubienne dans le
tissu interstitiel de la prostate chez 72 chiens, trois
humains avec hypertrophie benigne et un autre
avec carcinome de la prostate.
On a observe que de fortes quantites d’or
atteignaient la circulation sanguine des les pre
mieres minutes apres l’injection, qu’on en retrouvait
aussi une fraction considerable dans les urines
apres quelques heures, et dans le reseau lymphatique apres quelques jours, si bien qu’il n’en
restait qu’un volume minime dans la prostate ellememe. Les variations de ce volume observees d’un
cas a 1’autre furent de Fordre de 200. II n’existe
aucune formule pour determiner a l’avance la
quantite de tissu qui est impregne par les particules d’or.
On peut done conclure puisqu’il est im
possible de calculer la dose absorbee ni d’en
predire la distribution avec aucun degre d’exactitude, que ce traitement du cancer de la prostate
n’est pas satisfaisant.

radical surgery is not acceptable or in the late
case with obstruction, in lieu of transurethral
resection.
“T h e several competent groups now in the
field should be encouraged to amplify their
studies to tell us (1 ) whether the immediate
painful effects can be regularly avoided, (2 )
whether transurethral resection of the prostate
plus isotopes is statistically better for palliation
than prostatic resection alone, and
(3 )
w hether antiandrogen therapy plus isotope
injection is really more effective than antian
drogen therapy alone.”
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COBALT BEAM THERAPY IN
PRIMARY BLADDER TUMOURS:
A FIVE-YEAR R E V IE W ”
S. M. BUSBY, M.D., L o n d o n , Ont.
I n m a r c h 1952 the Cobalt-60 Beam Ther
apy Unit at London, Ontario, commenced
treatment of primary bladder tumours. Five
years have now elapsed since the initial
patients completed their therapy, the results
of which may now be critically reviewed.
The patients were aged from 2% to 91
years (average 64). The youngest, who had
been operated on previously, had rhabdo
myosarcoma of the bladder; the oldest had
a papillary bladder tumour. There were 66
males in the series and 22 females. Symp
toms had been present for 1 month to 10
years before starting cobalt therapy. There
were 50 cases of transitional cell tumour,
14 papillary, 12 squamous cell, 9 anaplastic,
2 adenocarcinoma, and one case of rhab
domyosarcoma.
With this new, untried quality of radia
tion to be evaluated, many patients with
advanced carcinoma of the bladder were
accepted for radical radiotherapy, as well
as many for palliative therapy only. By
adopting this policy, assessment of the
effectiveness of this new irradiation method
in otherwise hopeless cases of bladder can
cer may now be possible. Frequently they
were found to have huge bladder lesions
and thus were far from ideal candidates
for irradiation; but they had refused or
seemed unsuitable for further operation.
There could be no promise that more trans
urethral resection and fulguration, or wide
bladder resection, or even cystectomy with
transplantation of the ureters could get
beyond the tumour and cure them. True,
they were grasping at straws in many in
stances, but there appeared to be nothing
else to offer to them. Of the 88 patients
treated, 11 received less than 3000 r; this
dosage was considered to be too small to
be of any significance.
Palliative therapy (3000 r— 4000 r in 3-4
weeks).—Thirty-three patients were treated:
of these, approximately half had reactions;
“From the Division of Genitourinary Surgery, Uni
versity of Western Ontario, London, Ontario.
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18 of them had relief of symptoms ( haematuria, frequency, dysuria); 6 are still alive,
5 of them free of tumour. Irradiation was
carried out through two parallel ports, an
terior and posterior, as compared to the
four ports used in radical therapy.
R adical therapy (5000 r—7000 r in 3-6
weeks).—There were 44 patients in this
group, 22 with reactions. Symptoms were
relieved in 22; 19 are alive, 12 free of
tumour.
Any patient who complained of symp
toms referable to the bladder was listed
as a reactor. During the latter 2 y2 years
more radical radiation was given over a
longer period, treatment being extended to
6V2 weeks in some cases.
F o l l o w -U p R eports

In May 1956 a questionnaire was sent
to all the referring physicians and to the
patients still living: 60 forms were mailed
and 55 returned.
(a) Physicians’ reports on patients d e 
ceased (32 cases)
Giving their opinion on the value of
cobalt therapy to their patients so treated,
the physicians answered “good” in 5 cases,
“fair” in 11, and “poor” in 16. In reply to
the question “If faced with a similar prob
lem, would you recommend cobalt ther
apy?” 22 answered “yes” and 10 “no”.
This group of patients did poorly after
therapy; they were those with large in
operable lesions which carried a very poor
prognosis and on whom no surgery could
be performed with any real chance of cure.
The important thing is that physicians
would still have referred two-thirds of
these “problem” cases for cobalt therapy.
(b ) Physicians’ reports on patients living
(18 cases)
The doctors reported on their patients’
condition as “good” in 15 cases and “fair”
in 3; none was considered “poor”. Fifteen
were reported as improved since cobalt
therapy and three not improved; none was
reported as worse. “If faced with a similar
problem, would you recommend cobalt
therapy?” was answered “yes” in 17 cases
and “no” in one.
These patients have done well, almost
all showing improvement, and in only one

70

CANADIAN JOURNAL OF SURGERY

instance would the treatment have been
changed in the light of experience.
( c ) Reports from patients living (16
cases)
W hen the patients were asked for their
opinion on the value of cobalt therapy, 11
replied “good” and 5 “fair”; none answered
“poor”. Only one patient reported no im
provement with the therapy. W hen asked
if they would accept this treatment “if
faced with the same problem”, 14 said they
would.
These patients also have done well and
only one feels that he has not improved
since having cobalt therapy. None of the
patients would have refused the treatment.
One of the main concerns of many of
the patients and their referring physicians
was the fear of severe bladder and skin
or bowel reactions, as experienced after
previous external irradiation methods, but
this proved groundless, as evidenced by
the results: the favourable comments about
the lack of these symptoms were most grati
fying. Few patients complained sufficiently
for specific medication to be necessary,
although in those cases the daily dosage of
irradiation was reduced immediately. Four
or five patients had incontinence of urine
due to severe cystitis, but three of these
are now completely continent with excellent
bladder capacity and are at present tumour
free. The amazing lack of cystitis shown
by the cystoscopic examinations made at
completion of therapy and again at the time
of the first recheck cystoscopy, usually 10
to 12 weeks later, was confirmed by the
referring physicians.
The preliminary report of cobalt bomb
therapy in bladder tumours, published in
Decem ber 1955,1 included three groups of
patients: —( 1 ) those who did badly, pos
sibly in part as a result of their therapy;
(2 ) those to whom the therapy should have
been of value, and proved to be so; and (3 )
those who benefited surprisingly well.
G roup

1 ( poor results)

There were only 4 patients in this group
out of the initial 58 patients who received
therapy, and of the 30 patients treated sub
sequently only one more came within this
classification. This was a middle-aged
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woman in poor general nutrition whose
blood studies could not be maintained satis
factorily and who, at completion of therapy
of nearly 6500 r, was found to have a
necrotizing cystitis. The autopsy report
failed to show any viable tumour within
the bladder wall. She did not complain to
anyone when seen daily for treatments and
it was only from her son, terminally, that
the whole picture of her frequency and
dysuria was obtained.
In the latter years, as more cobalt units
became available, there was less pressure
applied for treatment of some of those not
suited for this therapy and the Clinic staff
was better able to select those for treat
ment.
G roup 2 (suitable for treatment)
Tumours of high grades of malignancy
have been readily destroyed by irradiation
therapy.
C ase 1.—Mr. M.M.; November 1952, 5000
r in 3 weeks. This is the only patient of the
1952 group still alive and tumour free. Patho
logical report: transitional cell Grade III
tumour.
C a se 2 —Mrs. M.A.; January 1953, 5500
r in 3 weeks. This patient is actively teach
ing school and has no bladder difficulties.
Recent cystoscopic examination reveals a
normal bladder except for the white scarred
tumour site. Pathological report: anaplastic
Grade IV tumour.
C a se 3 —Mr. F.C.; D ecem ber 1953, 4420 r
in 5 weeks. This patient had a severe bladder
reaction, became jaundiced, and had a non
protein nitrogen level of over 100 mg. %, and
almost died. A recent report from him states
that he is feeling well and has no bladder
distress whatsoever. His physician states that
the bladder is clear on cystoscopy. Pathological
report: transitional cell Grade III tumour.

Multiple bladder tumours also have been
controlled with irradiation therapy.
C ase l.-M r. W.M.; February 1953, 5500
r in 4 weeks. Now, four years since therapy,
this patient s bladder is clear on cystoscopy.
Pathological report: multiple transitional cell
tumours.
C ase 2 .-M r. J.D.; October 1952, 3102 r in
3 weeks. This patient has been asymptomatic
since his initial therapy; but on cystoscopy in
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March 1957 was found to have a small re
currence of tumour growth. This was immedi
ately resected transurethrally. Pathological
report: transitional cell Grade I tumour.

C ase 3 .—Mr. M.S., March 1954, 6325 r in 6
w eeks. This patient had had multiple tumours
fulgurated for a year before starting cobalt
therapy, at which time some tumours were
present, not cauterized, and some only super
ficially fulgurated. His bladder is now entirely
clear of tumour. Pathological report: trans
itional cell Grade III tumours.
Case 4.—This patient, whose history of
bladder tumour is the longest known, first
underwent treatment for bladder tumour in
June 1946 when he was 56 years old. On that
occasion he had a transurethral resection with
fulguration of a large papillary growth. He
was then asymptomatic for two years, during
which time he had regular cystoscopic exam
inations. In December 1951 he had haematuria
on one occasion; on cystoscopy on January 6,
1952, two recurrent papillary tumours were
found, and these were resected with deep
fulguration of the bases. In September 1952
it was necessary to do a wide segmental blad
der resection into the vesical neck. His bladder
then appeared clear until December 1955,
when a small area of recurrence was found in
the scar. Further surgery was not advised and
he received cobalt therapy in January 1956
(6000 r in 3‘A weeks). This treatment caused
a very mild bladder reaction, but subsequently
he was so much improved that he could sit in
a boat and indulge his hobby of fishing, for
the first time for many years.
G roup 3 ( “surprising” results)
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C ase 2.—Mr. F .B .; January 1 956, 7650 r
in 4 w eeks. This patient gave a history of
hasmaturia since November 1955 but was not
cystoscoped until later and refused any type
of surgical treatment. A large polypoid tumour
near the right ureteral orifice was biopsied but
not cauterized; pathological report: transitional
papillary tumour. There was very little reaction
at the time of therapy, and regular cystoscopic
examinations have shown the tumour to have
shrivelled up gradually, leaving a small slough
ing crater. In October 1956 biopsy revealed no
viable tumour cells. He has no urinary com
plaints and is actively employed.
C ase 3 .—Mr. H .C.; Jun e 1956, 7000 r in
4/1 w eeks. This 86-year old patient was in
excellent health until June 1955, when he
noted a few days of frequency of micturition.
This cleared entirely, and he was quite well
until June 11, 1956, when he passed a piece
of tissue in his urine. This was examined im
mediately; pathological report: transitional cell
tumour. Cystoscopy revealed a sloughing patch
on the right lateral wall and two granular,
raised areas posteriorly. He was given cobalt
therapy in June 1956, with very little bladder
reaction or proctitis. He has remained fit and
works actively each day. Cystoscopically his
bladder is clear of any suggestion of tumour.
P a t ie n t s T r e a t e d

w it h

N um ber o f
■patients
treated

1952.....................
1953.....................
1954.....................
1955.....................
1956 (Jan.-June).
T otal............

12
19
20
22
15
patients
88

C o b a l t 60

M arch 1957
P a tie n ts
P a tie n ts
a liv e
tu m o u r f r e e

2
4
6
6
7
alive
25

1
4
2
3
7
tum our free
17

C a se 1 .—Mr. H .G .; January 1954, 3450 r

in 3% w eeks. This patient had hasmaturia and
some dysuria in September 1952, when tran
surethral resection of a trigonal tumour was
performed. Pathological report: transitional
cell Grade III tumour. Intravenous pyelograms
were normal. Repeated cystoscopy with fulgur
ation of new growths during the subsequent
lb years failed to control the tumour spread,
and intravenous pyelography in January 1954
showed a left hydro-ureter with non-visualiza
tion of the right kidney. He received cobalt
“bomb” therapy in January 1954 and devel
oped some troublesome urinary incontinence,
but by August 1954 was asymptomatic and
since that time has remained well. Regular
cystoscopic follow-ups are negative. This man
has truly had a remarkable “cure” of his
apparently quite hopeless lesion.

C onclusions

1. It is evident that there are and will be
long term survivors after the use of cobalt60
in primary bladder tumours. ( In this series
of 88 cases, 25 are alive, 17 tumour free—
5 of them in the 1952-53 groups.)
2. High-dosage tumour irradiation, 5000 r
—7650 r, has been used with very little
serious reaction (19 of the 44 patients who
had radical therapy are alive).
3. The therapy period should be ex
tended over a four- to six-week period.
4. Patients with large ulcero-infiltrating
tumours have not done as well as those
with papillary types; results in cases of
multiple papillary lesions were very good.
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should be marked “Canadian Journal of
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Publications, at C.M.A. House, 150 St. George
St., Toronto 5.
Subscription to the Journal is $10 per year
( one volume, four issues).
IN STR U CTIO N S TO CO NTRIBUTORS
M anuscripts
Manuscripts of original articles, case re
ports, and other contributions should be
forwarded with a covering letter request
ing consideration for publication in the
C anadian Journal o f Surgery. Acceptance
is subject to the understanding that they
are submitted solely to this Journal, and
will not be reprinted without the consent
of the author and the publishers. Accept
ance or rejection of contributions will be
determined by the Editorial Board. As
space is available, a limited number of
case reports will be published. Articles
should be typed on one side only of un
ruled paper, double-spaced, and with wide
margins. Carbon copies cannot be accepted.
The author should always retain a carbon
copy of material submitted. Every article
should contain a summary of the con
tents. The Concise Oxford Dictionary will
be followed for spelling. Dorland’s Ameri
can Medical Dictionary will be followed
for scientific terminology. The Editorial
Board reserves the right to make the usual
editorial changes in manuscripts, includ
ing such changes as are necessary to en
sure correctness of grammar and spelling,
clarification of obscurities or conformity
with the style of the Canadian Journal of
Surgery. In no case will major changes be
made without prior consultation with the
author. Authors will receive galley proofs
of articles before publication, and are asked
to confine alterations of such proofs to a
minimum.
Reprints
Reprints may be ordered on a form which
will be supplied with galley proofs. It is
important to order these before publication
of the article, otherwise an extra charge
for additional type-setting will be made.
R eferen ces
References should be referred to by
numerals in the text and should be set

out in accordance with the Cumulative
Index M edicus abbreviation of journal
name and general style. They should in
clude in order: the author’s name and
initials in capitals; title of the article;
abbreviated journal name; volume number,
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name; title of book; title of publishing
house; city of publication; number of
edition (e.g., 2nd ed .J; year of publica
tion.
Illustrations
A reasonable number of black-and-white
illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
should be glossy prints, unmounted and
untrimmed, preferably not larger than 10"
x 8". Prints of radiographs are required
and not th e originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations, unless the
written consent of the subject for publica
tion has been obtained. Graphs and dia
grams should be drawn in India ink on
suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text of the
article, and submitted on a separate sheet
of paper. Illustrations should not be rolled
or folded.
L an guage
It should be clearly understood that con
tributors are at full liberty to submit
articles in either English or French, as they
please. Acceptance will be quite independ
ent of the language of submission. If the
contributor wishes, he may submit an in
formative summary of not more than 300
words in the language other than that in
which he has submitted the article. For
example, an article in English must carry
an English summary and may, if the author
wishes, carry a more detailed summary in
French.
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COBALT THERAPY IN BLADDER TUMOURS

5. T h e presence of a urinary tract in fec
tion and its persistence d espite the use of
appropriate antibiotics as ind icated on cu l
ture has been a serious problem in those
cases listed as reactors.
6. C obalt00 therapy in prim ary bladder
tumours may be a suitable alternative to
cystectom y, as will b e seen by the survival
rates of each method.
7. Open operation on those patients who
have received therapy is not com plicated
in any way by this previous treatm ent.
Those who have had recen t cystotomy and
fulguration or segm ental bladder resec
tions should not start co b alt therapy until
three or four weeks later.
R eferen ce

1. B u s b y , S. M.: The cobalt bomb in the treat
ment of bladder tumours; a preliminary
report, Canad. M. A. ]., 73: 872, 1955.

COBALT00 TH ERAPY0
“The trends already observed indicate that
the main advantage of Cobalt00 radiation,
utilized for teletherapy purposes, lies in the
treatment of deep-seated lesions which could
hardly ever be treated adequately with con
ventional X-ray therapy. Such advantage is
not related to any special virtue of Cobalt00
radiation. It is directly related to the greater
penetrating power and the scattering in a
forward direction of Cobalt60 radiation, which
are physical properties common to any high
energy beam of radiation of identical
quality. . . .
“It is too soon to determine as yet to what
extent the apparent physical and radiobio
logical advantages, to be derived from the
high energy Cobalt60 sources, might improve
results in the treatment of neoplastic diseases
over those already obtained with conventional
x-radiation in the 0.2 to 0.3 Mev. range. Time
might tell, but not necessarily so. Such com
parison will prove to be extremely difficult,
even if series of comparable and identical
cases could be treated alternately with
Cobalt60 or with 200-300 Kv radiation, strictly
without selection.
“If this accepted concept is true, that the
same dose of ionizing radiation should pro
duce the same biological effects, irrelevant
of the quality of the beam, we doubt very
much that significant differences may be
“Bouchard, J . : Editorial, J. Canad. A. Radiol.,
8: June, 1957.
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R esume
II est maintenant etabli que l’on peut s’attendre
a de longues survies dans les tumeurs de la
vessie traitees au Cobalt00. Dans cette serie de 88
cas, 25 sont encore en vie, 17 ne montrent aucun
signe de tumeur et cinq de ces derniers furent
traites en 1952 et 1953. La therapie a dose tumorale de 5,000 a 7,650 r a produit tres peu
d’effets secondaires. Le traitement doit s’echelonner sur une periode de quatre a six semaines. Les
malades porteurs de lesions envahissantes et ulcereuses n’ont pas obtenu d’aussi bons resultats que
ceux qui presentaient des lesions du type papillaire.
Celles-ci ont tres bien repondu a la therapie. Chez
ceux qui ont presente des incidents au traitement,
la persistance d’infections urinaires en depit de
l’emploi d’antibiotiques appropries fut sans doute
la plus grande difficulte a surmonter. La curietherapie au Cobalt80 dans les tumeurs de la
vessie peut devenir un jour 1’alternative de la
cystectomie. L ’irradiation ne complique en rien
quelque intervention chirurgicale ulterieure. On ne
doit pas cependant commencer la therapie au
Cobalt moins de 3 a 4 semaines apres cystotomie
et fulguration de la vessie ou resection segmentaire.

observed in favour of Cobalt60 over 200-300
Kv radiation. From crude clinical observation
it seems to us that doses of Cobalt00 radia
tion 15 to 20% greater would be required to
induce the same biological effects as we have
been accustomed to observe with conventional
x-radiation.
“We would like to suggest that one way,
perhaps, of improving the results in the treat
ment of neoplastic diseases with Cobalt00
radiation beam might be to deliver consider
ably larger doses than it has been possible
to deliver in general with conventional x-radia
tion. This might apply particularly to tumours
which have shown a certain degree of radio
sensitivity but yet have presented little evid
ence of high radiocurability.
“An impulse was unquestionably given by
the development of the first Cobalt00 beam
therapy units. The utilization of sealed radio
active sources of high energy and high intensity
in compact sources is increasing in importance
in the field of external radiation beam therapy.
The radiation therapist must learn to use his
new tools to the best advantage of his patients.
These new tools might influence to some
extent the results of radiation therapy in the
treatment of neoplastic diseases. Further im
provement will largely depend upon the skill
of the radiation therapist, as a clinician, to
assess each case properly. It will depend also
upon his ability to correlate the biological
effects to be anticipated with the physical
characteristics of the most suitable source of
radiation to be selected for each patient to be
treated.”
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SURGERY— PRIN CIPLES AND PRACTICE.
Edited by J. Garrott Allen, University of
Chicago; Henry N. Harkins and Carl A.
Moyer, Washington University School of
Medicine, St. Louis, Mo.; and Jonathan E.
Rhoads, University of Pennsylvania School
of Medicine, Philadelphia, Pa. 1495 pp.
Illust. J. B. Lippincott Company, Phila
delphia and Montreal, 1957. $16.00.
With the increasing awareness of the appli
cation of physiological principles to the prac
tice of surgery, it is most important to cover
these principles thoroughly in any modern
textbook of surgery. This the authors have
accomplished in this new textbook. Their dis
cussions of infections, fluid and electrolytes,
and isotope techniques are as complete as pos
sible in the light of the present-day rapid
changes in our knowledge.
This completeness of coverage is continued
throughout the text. The whole field of surgery
is covered adequately, with chapters on the
specialties, such as plastic surgery, gynaecol
ogy, urology, orthopaedics, and neurosurgery
which are short but otherwise very satisfac
tory. The text is readable and the illustrations
are clear and moderately frequent.
This textbook on surgery is a welcome addi
tion to our surgical library and will be particu
larly useful to medical students and interns.
LEH RBU CH DER CH IRU RG IE (Textbook of
Surgery). Edited by H. Hellner, University
Surgical Clinic, Gottingen; R. Nissen, Uni
versity Surgical Clinic, Basle; and K. Vossschulte, University Surgical Clinic, Giessen.
1059 pp. Illust. Georg Thieme Verlag,
Stuttgart; Intercontinental Medical Book
Corporation, New York, 1957. $20.00.
A co-operative effort by surgeons from 19
centres in Switzerland and West Germany
produced this textbook for students and
general practitioners within a year. The result
is a fairly traditional text with stress on physio
logical-pathological principles, clinical features
and indications for treatment. Operations are
described in very general terms—in fact, the
technique of appendectomy is not described
at all—and there is a tendency to surgical
dogmatism. For example, only one method
of treatment for shoulder dislocation is given,
without critical discussion of alternatives.
Neurosurgery gets an unusually detailed
description and thoracic surgery is well
covered. The chapter on cardiac surgery is
also highly readable, and indicates the import
ance of the Anglo-Saxon contribution. Gynae
cology, ophthalmology and otolaryngology are
not represented. History of surgery receives
adequate attention and there is a fairly good
bibliography.

Vol. 1

YOU AND YOUR OPERATION. Benjamin
R. Reiter, Connecticut. 150 pp. Illust. The
Macmillan Company New York; Brett-Macmillan Ltd., Toronto, 1957. $3.50.
The author of this book sets out to satisfy the
curiosity of patients with regard to operations,
and in that way to help to overcome the very
common fear that patients have.
A brief history of surgery is the first chapter
in the book, and then he goes on to explain
various reasons for operating, the preoperative
preparations necessary, various types of anaes
thetics, and then the fundamental principles
in the operating room and postoperative care.
He enlarges to some extent on some special
procedures and discusses more fully some
common conditions and five particularly
dreaded types of operations.
On the whole the book is well done and the
reviewer feels that it might be used very
readily by the surgeon in encouraging his more
intelligent patients. It is written in terms that
can be easily understood by the laity and can
be recommended to the profession as a definite
attempt to improve public relations with
patients.
THE M ETABOLIC RESPONSE TO NEO
NATAL SURGERY. P. P. Rickham, Con
sultant Paediatric Surgeon, Royal Liverpool
Children’s Hospital and Alder Hey Chil
dren’s Hospital, Liverpool, England. 93 pp.
Illust. Harvard University Press, Cambridge,
Mass.; S. J. Reginald Saunders and Co. Ltd.,
Toronto, 1957. $5.50.
In the past, the preoperative and postoperative
treatment of newborn infants has been based
rather on clinical experience than on scientific
knowledge. In this book, the author describes
research undertaken to put such treatment on
a scientific basis by investigating the metabolic
changes in newborn infants submitted to
operation. Research was carried out in detail
on nine newborn infants admitted to the Neo
natal Surgical Unit of Alder Hey Children’s
Hospital, Liverpool, England. In addition to
these investigations in depth, the author has
made clinical studies on over 300 newborn
infants suffering from urgent surgical condi
tions.
In the author’s experience, there is a dif
ference between the response of neonates to
surgery and that of adults and older children.
The physiological disturbances occurring in
the former are less acute and less dangerous
than those in older persons. The author notes
that because of the technical difficulties which
have to be overcome and because the chemical
analyses involved are time-consuming, a care
ful study of nine cases over a period of nearly
three years represents a vast amount of work
(3500 chemical analyses). Hence the report
(C on tin u ed on p ag e 76)
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cannot deal with statistically significant figures
but only with trends. Premature infants were
not included in the study, so as not to increase
the operative risk in these cases. Balance
studies carried out included analyses of water,
nitrogen, chloride, sodium and potassium levels
as well as calorie intake. Technique and re
sults o f the investigation are described in
detail, the most remarkable result being the
finding that infants operated upon shortly
after birth do not lose an excessive amount
of potassium, in contrast to the behaviour of
adults. This ability to maintain a normal ratio
of potassium to nitrogen in the blood after
operation does not last for long after birth, as
shown by the reactions in two infants over
three weeks old, which followed the adult
pattern. Other quantitative and qualitative
differences between responses to surgery in
newborns and adults are outlined.
In the final chapter the author considers
the practical applications of his findings and
notes that at Alder Hey, as a result of the pre
operative and postoperative regimen estab
lished in accordance with the findings of the
study, the mortality for major surgical pro
cedures on neonates fell from 76% in 1949 to
25% in 1952 and is still falling. Finally, he
emphasizes that this is only an interim report,
and that further studies will almost certainly
lead to alteration o f some of the views ex
pressed.

Volumes 1 - 4 now ready
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be taken or to refresh his memory. The physician and general practitioner also will find it specially
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operation is indicated, and even more important to them, the pre-operative and post-operative
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Books R eceived

Books are acknowledged as received, but
in some cases reviews will also be made
in later issues.
Surgery—Principles and Practice. Edited by
J. Garrott Allen, University of Chicago; Henry
N. Harkins and Carl A. Moyer, University of
Washington School of Medicine, St. Louis, Mo.;
and Jonathan E. Rhoads, University of Pennsyl
vania School of Medicine and Graduate School of
Medicine, Philadelphia, Pa. 1495 pp. Illust. J. B.
Lippincott Company, Philadelphia and Montreal,
1957. $16.00. (Reviewed in this issue.)
The Metabolic Response to Neonatal Surgery.
P. P. Rickham, Consultant Paediatric Surgeon,
Royal Liverpool Children’s Hospital and Alder
Hey Children’s Hospital, Liverpool, England. 93
pp. Illust. Harvard University Press, Cambridge,
Mass.; S. J. Reginald Saunders and Co. Ltd.,
Toronto, 1957. $5.50. (Reviewed in this issue.)
You and Your Operation. Benjamin R. Reiter,
Connecticut. 150 pp. Illust. The Macmillan Com
pany, New York; Brett-Macmillan Ltd., Toronto,
1957. $3.50. (Reviewed in this issue.)
Gynecologic Surgery and Urology. Thomas
L. Ball, Assistant Professor of Clinical Obstetrics
and Gynecology, Cornell University Medical Col
lege; illustrated by Daisy Stilwell. 547 pp. Illust.
The C. V. Mosby Company, St. Louis, Mo.;
McAinsh & Co. Ltd., Toronto, 1957. $20.00.
Fundamentals of General Surgery. John Armes
Gius, Professor of Surgery, College of Medicine,
State University of Iowa. 720 pp. Illust. The Year
Book Publishers, Inc., Chicago; Burns & MacEachem, Toronto, 1957. $12.50.
Clinical Orthopaedics, Number 9. Anthony F.
DePalma, Philadelphia, Editor-in-Chief. 353 pp.
Illust. J. B. Lippincott Company, Philadelphia and
Montreal, 1957. $7.50.
Illustrated Review of Fracture Treatment.
Frederick Lee Liebolt, Associate Professor of
Clinical Surgery (Orthopedics), Cornell Univer
sity Medical College. 229 pp. Illust. Lange Medi
cal Publications, Los Altos, California, 1954. $4.00.
General Urology. Donald R. Smith, Clinical
Professor of Urology, University of California
School of Medicine, San Francisco. 328 pp. Illust.
Lange Medical Publications, Los Altos, California,
1957. $4.50.
Atlas of Eye Surgery. R. Townley Paton,
Clinical Professor of Ophthalmology, New York
University School of Medicine, and Herbert M.
Katzin, Manhattan Eye, Ear and Throat Hospital;
illustrated by Daisy Stilwell. 248 pp. Illust.
McGraw-Hill Company of Canada Ltd., Toronto,
1957. $15.75.
Principles of Surgical Physiology. Harry A.
Davis, Clinical Professor of Surgery and Director
of Surgical Research, College of Medical Evan
gelists, Los Angeles, California. 841 pp. Illust. Paul
B. Hoeber, Inc., Medical Book Department of
Harper and Brothers, New York, 1957. $20.00.
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